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VPDES PERMIT PROGRAM FACT SHEET 

This document gives pertinent information concerning the reissuance ofthe VPDES permit listed 
below. This permit is being processed as a Major, Industrial permit. The effluent limitations 
contained in this permit will maintain the Water Quality Standards of 9VAC25-260-00 et seq. The 
discharges result from the production of nitrocellulose, nitroglycerin, TNT, diethylene glycol dinitrate 
and propellants, treatment of sanitary sewage and the burning of coal to produce steam and electricity. 
This permit action consists of updating boilerplate, deleting Outfall 024 (water plant), adding three 
outfalls, adding PCB PMP requirements, and adding 316(b) requirements. 

1. Facility Name and Address: 
Radford Army Ammunition Plant (RFAAP) 
4050 Pepper's Ferry Road, P.O. Box 1 Radford AAP 
Radford, VA 24143 

Location: State Route 114 North of Radford, Montgomery & Pulaski County 

SIC Codes: 
2821 Industrial inorganic chemicals, oleum 
2869 Industrial organic chemicals, propellant, dinitrotoluene 
2873 Nitrogenous fertilizers, nitric acid 
2892 Explosives, nitroglycerin, trinitrotoluene 
2899 Chemicals and chemical preparations, fireworks 
4911 Electric Services 
4952 Sewerage Systems 
4953 Refuse Systems 

2. Permit No. VA0000248 Expiration Date: June 10, 2015 

Owner Contact: Alicia Masson, LTC, US Army 
Title: Commanding Officer 

U.S. Army ACO 
Telephone No: 540-639-8711 

Operator Contact: Mr. Jay Stewart 
Title: Environmental Manager 

BAE Systems, Ordnance Systems Inc. 
Telephone No: 540-639-7631 

4. Application Complete Date: December 11,2014 
Permit Drafted By: Kevin A. Harlow DEQ-BRRO Date: April 9.2015 
Reviewed By:_ Becky France Date: 4/23/2015 
Public Comment Period Dates: from May 6, 2015 to June 8,2015 

5. Receiving Stream: New River and Stroubles Creek (outfalls 012,014,031,032) 
Basin: New River Subbasin: N/A Tidal: No On 303(d) list? Yes 
Section: 2a Class: IV Special Standards: PWS, v 
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New River critical flows upstream of Outfall 004: 
7-Day, 10-Year Low Flow: 559 MGD 1 -Day, 10-Year Low Flow: 449 MGD 
30-Day, 5-Year Low Flow: 725 MGD Harmonic Mean Flow: 1520 MGD 
30-Day, 10-Year Low Flow: 646 MGD Tidal: No On 303(d) List: Yes 

Critical flows for each outfall are found in the Attachment B. 

6. Licensed Operator Requirements: Class I 

7. Reliability Class: I 

8. Permit Characterization: 
( ) Private (X ) Federal ( ) State ( ) POTW 
( ) Possible Interstate Effect ( ) Interim Limits in Other Document (attach to Fact Sheet) 

9. Provide a brief description of the wastewater treatment system and provide a general description of 
the production cycle(s) and activities ofthe facility. 

The Radford Army Ammunition Plant (RFAAP) is an installation responsible to the U.S. Army 
Operations Support Command whose mission is to manufacture propellants, explosives, and 
chemical materials as assigned. Commercial industries operate on site as tenants. These include 
propellant manufacture and loading, fireworks loading, machining, and storage. The RFAAP 
industrial complex owned by the U.S. Army and operated by a contractor, BAE Systems, Ordnance 
Systems Inc. In addition to the manufacturing operations, there are two coal fired power plants, 
three water treatment plants and two sewage treatment plants. About half of the buildings are in 
standby mode including the continuous automated multi base line (CAMBL) and continuous 
automated single base line (CASBL), 1st rolled powder, oleum manufacturing, one ofthe water 
plants and one power plant. Green Lines A, B and C manufacture solvent based propellant. 
Currently, the B-line is inactive and New River Energetics (NRE), a subsidiary of Alliant 
Techsystems, is operating the A-line. This permit is written to authorize discharge from facilities 
currently in standby mode assuming they may become active. 

Most ofthe manufacturing operations are performed in batches or on a semi-continuous basis. Many 
are operated continuously to fi l l storage tanks and then are shut down when the tanks are full. 
Manufacturing operations that can be performed continuously include nitric acid (ammonia 
oxidation), nitric and sulfuric acid concentration, nitrocellulose nitration, nitroglycerin, 
trinitrotoluene and dinitrotoluene and recovery of ethanol and ether by distillation. Nitrocellulose 
purification is operated in a batch mode. 

For ease of keeping track of the facilities, further descriptions are discussed in order by the outfall 
that receives wastewater. Outfalls are not numbered sequentially. Outfalls have been taken out of 
service over the years. In order to avoid confusion, outfalls have not been renumbered 

Outfall 004 receives stormwater runoff. The former treatment works, which consisted of settling in 
the main ditch, was cleaned out in 1995. Cooling water was removed from this outfall at the same 
time. Also at that time most of the storm water that was routed to this outfall was redirected to 
Outfall 005. This was accomplished by installing a dam in the line to Outfall 004 and an adjacent 
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connecting pipe to the Outfall 005 collection system. An overflow remains in place to allowflowto 
Outfall 004 ifthe connecting pipe will not carrythestormwaterflow or i f i t becomes blocked. It is 
possible that any overflowto Outfall 004 duringalarge storm event could also include cooling 
water. Asaresultofthis work Outfall 004 onlyreceives storm waterfrom the coal pile pad and areas 
between the coal pile and the Outfall 004 discharge location. 

Outfah^^ is designated to momtor discharge from the coal pileru^ 
and solids removal is provided bythis system. This discharge is similarto those listed in steam 
electriceffluent guidelines, 40 CFR 423for coal pile runoff, as such, permith^^ 
are continuedforthis outfall. 

Outfall402 consisted ofadry-weather discharge 
break waterfrom the Outfall 005 collection system.This occurred due toablockage ofthe 
connectingpipe from Outfall 004 collectionsystem to Outfall 005 which was installedin 1995. This 
blockage has beenremoved and dryweatherflowis no longer occurring. This is anintemal outfall to 
Outfall 004 

Outfall 005 

This treatment systemnowreceivesstormwater, non-contact cooling water, andnitrocellulose 
purification pit overflow. The collectionsystemforOutfall 005 includesasystem to allow overflow 
ofexcessflowto Outfall 004. SeedescriptionforOutfall004fordetails. Wastewaterfrom 
nitrocellulose manufacture was removed from theC-line waste acid treatmentsystem in 1994. 
WastewaterfromC-line nitrocellulose manufacmre is routed to the A-B line waste acid treatment 
system and outfall 007.1n the past, this outfallhas received wastewaterfromoleummanufac^ 
however, it is doubtful thattheplantwill ever be started again due to the lowprice of commercial 
sulfuric acid.Oleumrailcartransfer does occurin this drainage area.Tomake oleum, elemental 
sulfuris burned in airtoform sulfur dioxide whichis then converted to sulfurt^^ Sulfuricacid 
isformed when sulfurtrioxide is absorbed in water. Additional sulfurtrioxide is added to s u l ^ 
acid toform oleum ^S^ .mthepas t t he re have been small amounts of elemental sulfur 
inthe rail carunloading area. Stormwater from tank dikes is routed to this outfall. Onmore than one 
occasion chemical leaks or spills have been directed to this outfall.TheC-line waste acid treatment 
system used slaked lime to adjustthepHofwastewater.Oual settling basins with wooden baffle 
treated with chromated copper arsenate(CCA) are provided to increase the basin'sretention time. 
New baffles are added periodically. Sludge has historically been buriedinunlined pits adjacentto the 
river.There are several ofthese calcium sulfate sludge pits onsite. They are being managed in 
accordance withanEFARegionlll Corrective ActionFermit. Currentlythisisnotconsidereda 
hazardous waste. 
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Outfall 006 
Cooling water, stormwater, and rawwater overflow comprise most ofthe flowtl^ough mis outfall. 
Leaks and spills from the power house, and the air compressor house (bldg.700) also go to outfall 
006. Discharges from separators in the green lines hydraulic pump houses have been connected to the 
bioplant. Oil/water separators are used to treat leaks from all ofthese except the power house. 
Discharges into the power house trench drains are similarto those listed as lowvolume wastes in 
steam electric effluent guidelines,40 CFR 423. Floors in the compressor house are mopped witha 
degreaserweekly,those in the compressor house are hosed down weekly and floors in the power 
house are dry swept. Separators from vehicle washing discharging to this outfall were removed in 
1999. Stormwater from the truck flyash loading area is routed toasmall settling basin and then to 
the A,B-line waste acid treatment plant. 

Paved areas ofthe OreenC-Line are washed down onceaweek in the active areas that drain to outfall 
006. Trench drains inm^ediatelyadjacentto the manufacturing buildings are routed to the bioplan^̂  
Wet and dry cyclones are used in the NRE dryers to remove NC and graphite particles. Since the 
cyclones are notlOO^efficientthere is the potential forthese particles to be exhausted to the 
atmosphere. Downspouts on the building roofs collect particles and drain to the Bioplant. 

Outfall 007 
Waste acidfromthemtric acid concentrator 
pH and conductivity as itmoves toward the A-B line waste acid treatment system. Sodium carbonate 
is added to the settling basin to bufferthepH above 6.0 iflimedidnotkeep the pH above 6.0. 
Cooling waterfortheAOP is routed to this treatment system in case there are acid leaks. Trench 
drains around the base oftheAOP also drain here. 

Process wastewaterfromnitrocellulose(NC) purification, NC nitration and power house blowdowns 
are treated here as well. Stormwaterflowingto this unit is limited to thatfallingonroofs of 
manufacmring buildings and from the fly ash truck loading area. 

Slaked lime is added to the wastewater as needed fbrpH adjustment. The resulting calcium sulfate 
sludge is settled inaconcrete basin. Calcium sulfate sludge is dredged from equalization basins and 
placed in an approved offsite landfill. 

A multiportdiffuserwas installed inMay 1998. Five ofthe seven eightinch ports are currently in 
use. The remaining two ports are being reservedforfuture expansion. 

Outfall014 
Several spring seeps atthe foot ofthe hill betweenHWMW4andSWlvfU^O^feed 
alongwith stormwater and possible discharges from line breaks. Duringthe April 1999 site visit 
conducted by Lewis Pillisafuel oil odorwasdetected.Thiswas reported to be theresultofalarge 
oil leak in 1984, from which the productwasneverfbund.Noncontact cooling waterwas removed 
f^om this outfall in 1992, when the process fbrmanufacturing inert gas was changed toapressu^^ 
swing operation. Ground watermonitoringin this areais required bythe facility RCRA Corrective 
Action Permit. 

Outfall017 

Stormwater fromaportion ofthe open propellant burning area discharges throughasmall settling 
pond and outfall 017. Waste propellant, which may contain leaded compounds, is burned onceaday 
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in shallow open pans. Ash is collected and disposed of afterTGLP testing. 

Ground water in this area is being monitored as part ofthe DEQ-Waste Division ground water 
monitoring program. A monitoring well is located adjacent to the constructed pond. 

Outfall 026 
The main sewage treatment plant hasadesign capacity ofl.O MGD. fthas been operated at 
significantlyreduced flows fbrthe past few decades. The plant consists oftwo primary 
sedimentation basins in seriesfollowedbyatricklingfilter,afinalclarifier,chlorinationa^^ 
dechlorination. Sludge undergoes anaerobic digestion and drying on open hedspriortoheing 
shipped offsite toaRGRA-D landfill, mfluentto the main STP comes from restrooms, the plant 
laundry,stormwater, and the main laboratory. 

O u t f a l l s 
Sanitarywastewater in the horseshoe area wasformerlyroutedtoa0.07 MGD Imhofftank. 
However, the treatment system is now deactivated. Due to current population use, septic tanks are 
now being used to collect sewage from the Horseshoe Area ofthe plant, m the event usage 
requirements increase, RPAAP retains the use ofthisfacility. When the facilitywasoperation,afour 
cell concrete basin was used to provide additional treatment. Ghlorine disinfection and 
dechlorination were also present. Unused filtered waterwas routinely added priortochlorination to 
provide adequate flowfor disinfection. Gbservationsforflow are routinelyperformed to assure the 
outfall received no flow. Sludge is not routinely removed from the treatment system. 

O u t f a l l s 
Process wastewaterfrom the manufacture ofnitroglycerin(NG), propellant, TNT (not 
DNT(notactive), still bottoms from Solvents A^ea, munitions manufacturing, stormwa^ 
manufacturing, andresearch activities are routed to the bioplantfortreatment. Mobile carbon 
colun^s are used to pretreat individual waste streams containing 2,4-dinitrotoluene since biological 
treatmentmaynotcompletelyremove this compound. The bioplant consists ofadivided^million 
gallon equalization basin, several banks ofrotating biological contactors (RBGs), and secondary 
clarification. Sludge is aerobically digested and pressed withaplate and frame press. 

Outfall291 
This is an internal outfall fbrthe wastewater from the TNTWastewaterPre-TreatmentPac^ 
wastewateris conveyed to the bioplantfbrfurthertreatmentpriorto discharge from Outfall 029 
Also, in the event ofleaks or cooling tower maintenance operations, cooling water is discharged to 
theTNTWastewaterPre-Treatmentfacility. 

Outfall 030 
This isanewlypermitted outfall thatrep^ 
outfall consists ofstormwater, line breaks, and intermittentnon-contact cooling water. Stormwater 
Outfall 041previouslywasarepresentativeoutfall for ̂ 3E''.The stormwater drainages 
includes greenlines,closedacidic lagoon (SWMU 5), greenlineB^standbyj, part o f A - l i n e , ^ 
chemical grind house 

Stormwater Outfalls 
There are overlOO stormwater outfalls in the manufacmring area ofthe RPAAP. Sources of 
pollutants in stormwaternotalreadymentioned include controlled and uncontrolled air emissions. 
Some rawmaterials are ground or screened and may be emitted through vents. Grinding of2-
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nitrodiphenylamine [CAS # 119-75-5], potassium nitrate, potassium sulfate and ethyl and methyl 
centralite (diethyldiphenylurea) takes place in the B-line.area [bldg. 3524] which drains to Outfall 
030 (SW outfall 3E). Potassium chlorate/perchlorate is ground in [bldg. 3691, SW outfall 004] three 
or four times per year. Exhaust air in these operations is filtered through bag houses. Raw materials 
are also weighed in the grind house or the mix house. Weigh stations are equipped with exhaust 
hoods that vent to wet collectors. Fugitive emissions of graphite are generated in the finishing area 
which is in the drainage area for outfall 3L. Blenders and can packers are fitted with wet scrubbers to 
remove excess graphite glaze (31, 3L, 10B). Solvents and nitroglycerin are emitted uncontrolled from 
multibase propellant dryers in the NRE Area (006). Solvents may be removed from exhaust plumes 
by stormwater falling in the area of the single base solvent system (006). 

Sandblasting of painted parts from process lines is conducted in bldg. 4706. Particulate emissions 
from this are controlled by a cyclone. 

Through the Army ARMS initiative several private companies are located on the RFAAP property. 
Wastewater from these operations, if present, is treated by the on-site facilities. 
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blel NUMBER AND DESCRIPTION OF DRY WEATHER OUTFALLS 

Outfall Source of Discharge 
(Operations contributing flow) 

Treatment 
Description 
Unit by Unit 

Flow, 
MGD 

Long term 
average 

005 Non-contact cooling water, Oleum 
wastewater (if operational), 
Stormwater, Nitrocellulose 
purification pit overflow due to 
pump and alarm failure, water line 
breaks 

None 

0.42 

006 Non-contact cooling water, Raw 
Water Overflow, Stormwater, 
Power House Wash Down 

None 
11.0 

007 
NC manufacturing manufacturing 
and purification, Acid 
manufacturing and purification, 
acid reclamation, Powerhouse 
wastewater, non-contact cooling 
water 

lime or NaC03 neutralization, 
settling 

2.62 

014 Spring, line breaks, and SW None 0.1 

026 Sanitary STP (Design flow = 1.0 
MGD) including lab, laundry and 
cafeteria 

Primary sedimentation, 
Trickling filter, Secondary 
clarifier, Anaerobic digestion, 
Drying beds, Chlorination, 
Dechlorination 

0.17 

028 

029 

Sanitary STP (Design flow = 0.07 
MGD) 

Imhoff tank 
Sedimentation basin 
Chlorination 
Dechlorination 

Propellant, TNT, explosives, 
munitions manufacturing, solvent 
still bottoms, fireworks 
manufacture, research activities, 
stormwater 

PretreatmentofDNT 
wastewater; Bioplant - EQ 
basin, screening, pre-aeration, 
RBCs, coagulation, 
flocculation, aerobic 
digestion, thickening, 
chemical conditioning, 
pressure filtration; landfill 

0.000 

0.79 

030 

031 

Intermittent non-contact cooling 
water, water line breaks, and 
stormwater (SW Outfall 3E) 

None 

Stormwater (SW Outfall 3M), 
Possible spring water and/or water 

line breaks 

None 

1.55 

1.00 
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032 
Stormwater (SW Outfall 3W), 

Possible spring water and/or water 
line breaks 

None 0.257 

044 
Stormwater (SW Outfall 15C), 

Possible spring water and/or water 
line breaks 

None 0.014 

Stormwater Zones: 

004 
(401) 

Coal pile runoff [401]; 
SW zone B 

settling and pH adjustment 
for coal pile runoff 

012 SWZoneF TNT manufacturing area 
017 SW zone A, flash area Settling basin 
031 SWZoneG 

032 SWZoneG 

041 SW zone G 

044 SW zone E 

050 SW zone D 

054 SWzoneC 

In the permit application, RFAAP identifies stormwater outfalls with an alphanumeric code, 
important industrial areas are noted below: 

NG1,1st rolled powder [standby], edge of coal pile railcar unloading, SWMUs 40 
[sanitary landfill] and 71 [flash burn metal pipes], water treatment, several springs in 
NG1 and WTP areas 
Blending and packing houses wet cyclones from buildings 1826 and 1876 
part of blend & pack house 1827/1877 
Inactive blend & pack house 1825/1875, part of scrap yard 
active or former scrap yards 
outdoor spare parts storage 
outdoor spare parts storage 
4th rolled powder, jeep refueling area 
4th rolled powder 
SWMU 74 [debris], SWMU 28, 52, HWMU16, spring 
SWMU 27,29, 53 [ash/industrial landfills] sedimentation basin 

A list ofthe outfall numbers for each zone, along with pertinent comments, is presented below: 

Outfall 004 Zone B - coal pile runoff, and down gradient area. This outfall is located on the 
northwest side ofthe Montgomery County side ofthe facility and drains stormwater from the 
areas surrounding coal pile area. Stormwater flows is conveyed by a drainage ditch to outfall 004 
and ultimately the New River. 

2A 

3L 
31 
10F 
10B-E 
3F 
3Q-R 
IE 
1H,J 
11A 
12A 
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OutfallOl^ ZoneP^lncludesOutfall012,aroundtheTNT/DNTmanufacturingarea. This 
zone now also includes drainage areas 8A,8B and 8C that were previously included 
in the set ofoutfalls represented by Outfall 041. This outfall is located on the 
eastern side of the Montgomery County side of thefacility and drains stormwater 
from the areas surrounding the old TNT productionfacility. Stormwaterflowsby 
sheet flowto various collection points and is conveyed hythe stormwater collection 
system to outfa!1012 and ultimately Stroubles Creek. 

Outfall 017 ZoneA-Propellant Open Burning Oround. 

Outfal^O^^ZoneO, stormwater outfall ̂ 3M^,formerly an ou^ 

Outfall O^^ZoneO. stormwater outfall ̂ 3W".includes the closed acidic wastewater lagoon 
(SWMU4)WasteOilUST(SWMU75) 

Outfall 041 ZoneO^All(approximately 120) stormwater outfalls not listed elsewhere. All 
outfalls within the 041drainageareaare located on the northern side ofthe Montgomery side of 
thefacility and drain stormwaterfiom the areas surrounding 4^RollPowderproductionfacilit^ 
Stormwater flows by sheet flowto various collection points and is conveyed bythe stormwater 

collection system to various outfalls priorto discharging to the New River. 

powder/propellant areas: 
IB 1st rolled powder, locomotive shop yard 
IB 4th roll powder 
2A lstrolledpowder,NCl,WTP,closedSanitary Landfill (SWMU 40) 
31 propellant finishing, empty drum storage (SWMU P) 
3L pack houses with air emissions 
5H finishing 
5M henitearea 
6A multibasedpropellantarea,formerchromicacidtreatmentarea(SWMUs 57,68,69), power 

plant 2, coal pile, decommissioned hulk fuel oil storage 
7C hallistics testing 
15D CASBL 

landfills: 
12B area near landfills, not associated with current landfill industrial activity 
12C area near landfills, not associated with current landfill industrial activity 
13A hazardous waste inc., CAMBL, Calcium Sulfate Sludge Drying Bed (SWMU 38), Inert 

Waste LandfillNo.l(SWMU 32), closed 
15B sanitary landfill (SWMU 43), closed,PCBtransformerstorage building, propellanttest 

burning 
10A spent battery storage (SWMUP), zinc and copper canister have beenremoved 

decontamination area 

acid/base operations: 
3D decommissioned oleum plant 
3S limeadditionfor acidtreatmentfor 007 

solvent storage: 
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3T bulk solvent storage 
3V bulk solvent storage 

5PDT warehouses, steam condensate from steam beat may be discharged In winter rnontbs 

O u t f a l l s ZoneE-2outfalls 5Z, ballistics androckettesting and 150, ballistics testing 
Outfall 044 discharge sampling Is moved from representative drainage area 
drainage area 150. Numerous efforts to sample drainage area 5Zfollowingheavy 
rain events havefailed. Drainage area 150 shouldresult in collectable, 
representative samples. All outfalls withinthe 044 drainage areaare located on the 
northeastern side ofthe Montgomery side ofmefacility and drain stormwaterfrom 
the areas surroundingpowderfinishingfacilities. Stormwater flowsbysheetflow 
to various collection points and is conveyed bythe stormwater collectionsystem to 
various outfalls priorto discharging to the New River. 

Outfall 0^0 All outfalls within the 050 drainage areaare located on the eastern side ofthe 
Pulaski County side ofthefacility and drain stormwaterfrom the areas surrounding 
the magazine storagefacilities. Stormwater flows by sheet flowto various 
collection points and is conveyed bythe stormwater collection system to various 
outfalls priorto discharging to the New River. 

ZoneD-2outfalls, previously Zonell ,Outfal l l lA12A 
ClosedHazardousWasteLandfill(HWMU16) 
mertLandfillNo.3(SWMU52),active 
Activated Carbon disposal area (SWMU 28) 
(sampling pointattrib. before the disposal areafor ash from burning 
propellants(SWMU54),) 

12A:(Pormerlyoutfall051) 
CalciumSulfateSludgeLandfill(SWMU27) 
PlyAshLandfillNo.2(SWMU29),active 
Activated CarbonDisposalArea (SWMU 53) 

Outfall 0^4 All outfalls within the 054 drainage areaare located on the northwestemside ofthe 
Montgomery side ofthefacility and drain stormwater from the areas surrounding 
C-LinePowderproductionfacilities. Stormwaterflowsby sheet flowto various 
collectionpoints and is conveyedbythe stormwater collectionsystem to various 
outfalls prior to dischargingto the New River. 

ZoneC-loutfall, previously Zone 16, Outfalll6A 
propellant area, zinc canister storage 
Closed Acidic Wastewater Lagoon (HWMU 7) 

Stormwater outfalls9AA through 900 are locatedawayfrom the manufacturingsite and are not 
considered to beassociated with industrial activity andarenotpartofthis permit. 

Se^a^e Sludge Use or Disposals 

Sanitary sewage sludge is placed on drying beds until dry.The dried sewage sludge is hauled to an 
approvedRCRA-D landfill. 
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11. Discharge(s) Location Description: 

A USGS Topographic map is provided as Attachment A which indicates the discharge location, 
significant discharges to the receiving stream, water intakes, and other items of interest. 

NameofTopo: RADFORD NORTH QUAD 

Lat/Long: 36° 11' 6" / 80° 33' 25" 

12. Material Storage: Materials are generally stored inside buildings, tanks, sealed containers, or 
otherwise covered. Coal is stored outside within a diked area. 

13. Ambient Water Quality Informat ion: 

A copy ofthe flow frequency determination memo for the discharge is included in Attachment B. 
Low flow calculations for the facility are affected by the plant's intake as well as upstream 

withdrawals. Water Withdrawal Reports are included in Attachment B. 

Section 2a ofthe New River is designated as special condition "v", the maximum temperature of 
the New River and it's tributaries from the Montgomery-Giles County line upstream to the 
Virginia-North Carolina State line is 29 C (84 F). Also, Section 2a ofthe New River is designated 
as "PWS" due to RFAAP's previous (drinking) water intake #2. Water intake #2 was dismantled 
in 2011. 

The contents of 9 VAC 25-720-130, based on the 1980 SWCB Water Quality Management Plan, 
indicates that water quality based permit limitations are not needed in this section ofthe New 
River to protect the dissolved oxygen standard. According to the WCRO 2012 Water Quality 
Assessment 305(b) and Impaired Waters 303(d) Reports, RFAAP discharges are located in a 
segment of the New River that is included on the Part 1 ofthe 303(d) list of impaired and 
threatened waters. The impairment begins at the 1-77 bridge crossing the New River and extends 
downstream to the VA / WVA state line. The causes of impairment are PCBs in fish tissue. The 
PCBs in fish tissue have resulted in fish consumption advisories. Currently, the source of PCBs is 
unknown. 

BACKGROUND DATA 

A review of data in the STORET database at river mile 81.72 reveals that there are detectable 
background concentrations of parameters with an associated water quality standard. A summary of 
the STORET data for these parameters is included in Attachment D. 

The 1980 SWCB Water Quality Management Plan indicates that water quality based permit 
limitations are not needed in this section of the New River to protect the dissolved oxygen 
standard. 

14. Antidegradation Review & Comments: 

Tier: 1. 2. XX 3. 



Radford Army Ammunition Plant 
VA0000248 Fact Sheet, page 12 

The State Water Control Board's Water Quality Standards (WQS) (9 VAC 25-260-30) provide all 
state surface waters one of three levels of antidegradation protection. For Tier I , existing uses of 
the water body and the water quality must be maintained. A Tier II water body has water quality 
that is better than the narrative and numeric water quality criteria. Significant lowering ofthe 
water quality of a Tier II water is not allowed without an evaluation of the economic and social 
impacts, as required by Water Quality Standards, 9 VAC 25-260-30. A Tier III water body is an 
exceptional water body that is designated by regulation. The antidegradation policy prohibits new 
or expanded discharges into exceptional waters. 

The antidegradation review begins with the Tier determination. This segment ofthe New River is 
listed on Part 1 of the 303(d) list for Fish Consumption Use. The Virginia Department of Health 
(VDH) has issued a fish consumption advisory for polychloriniated byphenyls (PCBs) for this 
portion ofthe New River based on fish tissue collections. However, current guidance indicates 
that fish consumption advisories do not trigger a Tier 1 designation. In this segment ofthe New 
River there are no other impairments and the segment is considered Tier 2 and no significant 
degradation of existing quality is allowed. 

For purposes of aquatic life protection in Tier II waters, "significant degradation" means that no 
more than 25 percent ofthe difference between the acute and chronic aquatic criteria values and 
the existing quality (unused assimilative capacity) may be allocated. For purposes of human health 
protection, "significant degradation" means that no more than 10 percent ofthe difference between 
the human health criteria and the existing quality (unused assimilative capacity) may be allocated. 

The antidegradation baseline for aquatic life and human health are calculated for each pollutant as 
follows: 

Antidegradation baseline (aquatic life) = 0.25 (WQS - existing quality) + existing quality 
Antidegradation baseline (human health) =0.10 (WQS - existing quality) + existing quality 
Where: 

"WQS" = Numeric criterion listed in 9 VAC 25-260-5 et seq. for the parameter analyzed 
"Existing quality" = Concentration of the parameter being analyzed in the receiving stream 

When applied, the antidegradation baselines become the new water quality criteria to prevent 
significant degradation of the receiving stream. Effluent limits for future expansions or new 
facilities must be written to maintain the antidegradation baselines for each pollutant. Prior to 
expansion the antidegradation baselines will be calculated for this facility as described above, in 
accordance with Guidance Memorandum (GM) 00-2011. Permit limits are in compliance with 
antidegradation requirements set forth in the 9 VAC 25-260-30. 

Site Inspection Dates: 10/12/12; 12/20/12; 3/8/13; 8/30/13 
Performed by: Gerald Duff and Ryan Hendrix 
Site inspection report summaries are included in Attachment C. 

Effluent Screening and Limitation Development 

DEQ Guidance Memorandum 00-2011 was used in developing all water quality based limits pursuant 
to water quality standards (9 VAC 25-260-5 et seq.). Attachment D contains data from STORET 
Station 9-NEW081.72 located on the New River at Radford, VA. Water quality standards monitoring 
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data, TMP data, daily temperamre and pH data, and data from submitted Discharged 
Reports(OMRs)arecontainedinAttachmentEalongwiththeantidegradationwasteloadallocation 
^preadsheetand effluent limit calculations. SeeTahlein for outfall l i m i t a ^ 

Criticalflowsusedincalculatm^ 
included in Attachments. The MLX.LXE program was run to determine the percentage of the 
receivingstreamflowthatcouldbeusedinthewasteloadallocationcalculations. Copiesoftheprint 
outs from the MLX.EXErunareincludedinAttachmentE. 

The WTAspreadsheetwasrunfbr each process wastewater outfall. Oncecalculated,theacuteand 
chronic WT^AsareinputintotheagencySTATS program togetherwithadatumvalueoranal^ 
^esults.The STATS programis used to determine whetheralimitisneededforthe parameter. 
AttachmentEcontains the spreadsheetused to calculate the streamstandards and wasteload 
allocations and theresults ofthe reasonable potential determination (STATS program)for each 
parameter. 

Reduced Monitoring: 

All permitapplications are to be consideredforreductionin the frequency of effluentmom^^ 
Cnlyfacilities having exemplary operations that consistentlymeetpermitrequirements should be 
^onsideredforreducedmonitoring.Toqualifyfbrconsideration, the facility 
i^edanyletterofnoncompliance(LON),noticeofviolation(NOV),orunsatisfactoryl^^^ 
determinations, or be underanyOonsent Orders, Oonsentdecrees,LxecutiveOompliance 
Agreements, orrelated enforcement documents duringthepastthreeyears.Thisfacilityis not 
eligible fbrreduced due to the following WarningLetters: W2014^W1001,W2013 02-W 
1001,and W2011-ll-W-1001;andNoticesofViolation:W2014-08-W-0001,W2012-12-^ 
andW2011-ll-W-1001. 

NOTE: Outfalls are notnumheredseouentially^Outfalls have been tal^en out ofserviceover 
theyears^lnorderto avoid confusion, outfalls have not been renumbered^ 

Oatafortoxic parameters is evaluatedfbrall outfalls using guidance memo 00-2011,etseq. 
Accordingto this guidance, only dissolvedmetalsdatacan he used to estahlishmetals limitations. 
However, in the absence ofdissolved metals data, total recoverable metals data is used in the 
reasonable potential analysis to determine whethermonitoringforthe dissolved is required. 

CONTINUOUS OUTFALLS: 402,00^,006,007,014,024,0^,028,0^,030 

Adiscussionofpermitlimitationsandmonitoringrequirementsfor outfalls 004 and 017isfb^ 
in the stormwater outfall section ofthisfact sheet. 

Outfalls 007,026 and 029 discharge within closeproximity of each other. Historically 
been called the''combined outfall area''since thedischarges hugged theriverbankasthey 
conm^ingledin the river. Lffluentfrom outfall 007has been discharged througha 
diffuserinto the fastcrflowingportion ofthe Rivertherebypreventing commingling. 

0 ^ 1 1 4 ^ : 

Outfall 402 is aninternal outfall comprised ofthe nonstormwaterflowto Outfall 004̂  
ofthenonstormwaterflowisbeinginvestigated.Theformertreatmentworks,whichconsiste^ 
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settling in the main ditch, was cleaned out in 1995. Ooolingwatcrwas removed fromthis outfall at 
the same time. Monthlymonitoring ofthe non-stormwatcr flow is to continue. Parameters to he 
monitored include all those monitored during storm events at Outfall 004, with the same sample 
type. Oxidized nitrogen is monitoredforpurposcs of determining compliance with the plant-wide 
limitat Outfall 999. Ouctothcpossibilitythatthcnon-stormwatcrflowiscoolingwatcr, 
temperature will also be monitored monthly withno limit. Monthly monitoring using grah samples 
is required for all parameters at this outfall. 

Data submitted onPorm 20 did not indicatcarcasonablc potential to exceed anywatcr quality 
standards. 

O u t f ^ ^ 
Effluent guidelines for Organic Ohemicals, Plastics and Synthetic Pibcrs[OOPSP] in 40 OPR414 
were formerly applied to this outfall since wastewater fromnitroccllulosc [NO] m ^ 
routed to this outfall. In 1994, pump capacitywas increased to preventthe overflow ofNO acidic 
wastcwatcrtothcO-linctrcatmcntworks.AccordingtothcJanuary26,1999,lcttcrfromthc 
permittee, stormwatcrflom the nitroglycerin [NO] arcalchcmical storage tank dike drains 
removedflom outfall 005 androutcd to the bioplantinMarch!999.0uc to this, OOPSP limits 
and the whole efflucnttoxicity [WET] limit were removed from the outfall in the 1999 permit 
reissuance. 

Ooolingwatcr, stormwater, and wastcwatcrflomolcummanufacturing i f oleum manufac^ 
begun will he discharged to this outfall. Oleum isaform of sulfuric acid. Federal effluent 
guidelines for sulfuric acidman^ 

Bcstprofcssional]udgcmcnt/tcclmology-bascd limitations for sulfate arc needed since the permit 
authorizes discharges from the oleum plant. Sulfate limitations in the current pcrmitarcb 
two different rationale. OonccntrationlimitswcrcBPJtcchnologybascdaccordingto calcium 
sulfate solubility andmass limits were water quality based to protccthumanhcalthatthcP^AA^ 
No.2intakcatthconcdaylowrivcrflowin the period ofrccord.Masslimitationsforsulfatcarc 
carried forward from priorpcrmits. The permittee submittcdncwinfbrmation on sulfate solubility 
with the 2000pcrmitapplicat^ 
highcrthan was assumed in previous permitting actions. The maximum solubility of calcium 
sulfate in water listed in conm^onrcfcrcncc materials is 2980 ppm or2103 ppm sulfatc.Bccausc 
sodaash is also sometimes used to neutralize waste acid, sodium sulfate may also be present in this 
dischargc.Thcsolubilityofsodiumsulfatcis50,000to488,000ppmor33,800to330,000ppm 
sulfate. Depending onhowmuch caustic is used the sulfate concentration could be muchhighcr 
than the maximum solubility of calcium sulfate, ft is reasonable thatthc presence of sodium sulfate 
could cause the discharge to increase in sulfate concentration from2100 ppm to 3000 ppm. Due to 
this sulfate concentration limits were increased in the 2000 pcrmitrcissuancc. 

Sulfate loading limits arcdistributcd between outfalls 005 and 007 so thatall ofthe WQS based 
mass limitforthc entire facility cannot be discharged by one outfall. 

OatasubmittcdonPorm2C didnot indicatcarcasonablc potential to exceed anywatcr quality 
standards.No data submitted onPorm2P was grcatcrthan the stormwater comparative value of 
twice the acute WEA. 

A thcrmalmixingzonc was cstablishcdin the 1980s based on temperature studies performed in the 
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New Riverin 1985 and 1986 and is continued with this permit. 

Thesampletype^Recorded'ischangedto^TIRE'(Totalizing,mdicating,RecordingEquipment^ 
for Plow as recommended in the 2014VPOES Permit Manual. 

O C ^ A ^ O ^ 

Non-contact cooling waterfrom operations, power house wash down water, stormwater, andraw 
water overflow are discharged to this outfall. Thecurrentpermitallowsforamixingzonefor 
temperature below outfall 006. This mixing zone is continued in this permit. 

Floor drains in thepower house may contribute oilfromequipmentleaks. Ooalisspilledfiomthe 
conveyor onto the powerpiantroof. Ouringaprevious site visit, coal was not beingremoved and 
there was evidence that coai was heingwashed into the roof drains hy stormwater. hnprovedbest 
managementpractices(EMPs)should continue to be employed to assure that oil and coal 
discharged is kept toaminimum. 

OatasubmittedonForm 20 did not indicateareasonable potential to exceed anywater quality 
^tandards.No data submitted onForm2F wasgreaterthan the stormwater comparative value of 
twice the acute WEA. 

Whole effluenttoxicitydatais discussed inAttachmentO.Ouringthe previous perm^ 
and chronic toxicity data was collected.Thefacility has anacute toxicity limit ofaTU^ 
Oeriodaplmiadubia.Ol^onicdata collected was analyzed usingtheWETElMlOspreadsheetand 
STATS. Usingthechronicdata, an acute toxicity limit greaterthanthecurrentlimitofl^ 
needed but thatno chronic toxicity limit is needed. 

Thesampletype ^Recorded'ischangedto ^TIRE'(Totalizing, mdicating,RecordingEquipme 
for Flow as recommended in the 2014VPOESPermitManual. 

O u ^ O ^ 

Effluent guidelinesforOrganic Chemicals, Plastics and Synthetic Fibers 4^ 
basisforsettinglimitsforBOOandTSS. Speciflcally,cellulose nitrate manufacturingflts into the 
Thermoplastic Resinsubcategory(section414.40).8ATeffluentlimitation^ 
OFR414allowfor either biological orphysical/chemicaltreatmentto be used. Physical/chemical 
treatment is used bythefacilityforthis outfall. 

Flow dataandmanufacturinginformationreported bythe permittee in the 2003 requestfor 
modification wasused to establishalongterm average flow of2.562 MOO on which to compute 
the limits. Accordingto the regulation, this value must exclude coolingwaterand utility 
wastewaters.The volume ofthe flowthatis process wastewatershould be verified by actual 
measurements. Effluent limits are calculated asfollows: 

8QD5 

OailyMaxlimit = 64mg/lx2.562MOOx3.785 = 621kg/d 

Monthly Ave limit = 24mg/lx2.562MOOx3.785 = 233 kg/d 
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TSS 

Daily Max limit = 130 mg/1 x 2.562 MGD x 3.785 = 1261 kg/d 

Monthly Ave limit = 40 mg/1 x 2.562 MGD x 3.785 = 388 kg/d 

Daily maximum TSS concentration limits from the current permit, outfall 007, are more restrictive 
than the BAT limits and will be carried forward into the new permit. 

Also applicable to this guideline are the toxic limits in section 414.101. Loading limitations for 
these toxics are calculated in the same manner as BOD and TSS above. Effluent guideline 
limitations for metals are expressed as total metals. The concentration values in 40 CFR 414.101 
are not concentration limits but are reference data to be used in calculating the minimum effluent 
guideline loading limits and are to be reported on the DMR. 

The pre-expansion chrysene, vinyl chloride, benzo(a)pyrene, benzo(a)anthracene, 
benzo(k)fluoranthene loadings exceeded the human health water quality standards. These 
pollutants previously had BPJ limits at Outfalls 007 and 029. In order to meet the more stringent 
water quality based limits, these parameters are limited at the overall Outfall 999 with no limits at 
the individual outfalls. Nitrobenzene and acrylonitrile loadings were limited to 10% ofthe 
assimilative capacity of the stream to maintain compliance with antidegradation requirements set 
forth in the Water Quality Standard Regulation, 9 VAC 25-260-30. The antidegradation 
spreadsheet is in Attachment E. Monitoring for COD, N-nitroso-diphenylamine and 2,4-
dinitrotoluene is continued since these compounds have been seen in the past. 

The basis for sulfate limitations is discussed under outfall 005. The same rationale applies to 
outfall 007 and the concentration limits are increased in the same amount. 

Toxicity of sulfates is a concern since a toxicity reduction evaluation (TRE) for this discharge 
implicated calcium sulfate as one cause of toxicity. The EPA AQUIRE database was searched for 
toxicity test data from calcium and sodium sulfate. Of the data for Ceriodaphnia dubia, the lowest 
LC50 for these salts was reported to 1910 ppm or 1347 ppm sulfate. With the dilution factor for 
the outfall 007 diffuser at 8:1, discharges at 3000 ppm would be about 375 ppm, much lower than 
the LC50 concentration after dilution. It does not appear that increasing the sulfate permit limit to 
3000 ppm will result in a toxic discharge. In fact, since sodium sulfate is slightly less toxic to C. 
dubia than calcium sulfate, increasing the sulfate limit may encourage the use of more sodium 
hydroxide for neutralization while decreasing the toxicity of the discharge. 

Oxidized nitrogen limitations were established in the 1980's based on human health criteria for 
public water supplies. The mass limit for outfall 007 is equal to the mass limit for the entire plant 
at outfall 999 and are carried forward to this permit. 

It is recommended that noncontact cooling water, uncontaminated stormwater and ground water 
not be routed to outfall 007. Increased flows may hydraulically overload the treatment works 
resulting in poor treatment and making it difficult for the permittee to meet technology based mass 
limits. 

RFAAP has instituted pollution prevention (P2) measures to reduce ammonia discharged to outfall 
007. Ammonia is no longer drained to outfall 007 after temporary process shutdowns ofthe 
ammonia oxidation plant (AOP). This chemical is piped to the bioplant to be used as a nutrient. 
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Washdowns of the area around the AOP still occur due to the fact that the plant is not enclosed, but 
are not expected to result in a discharge of significant concentrations of pollutants to the AB-line 
treatment works. Ammonia remaining in transfer lines when tank cars are unloaded is recovered 
and not discharged. Ammonia should be monitored periodically to provide assurance that these P2 
measures continue to be effective. 

Total recoverable metals data was reported for copper and cyanide. The reasonable potential 
analysis in Attachment E for each of these parameters indicates that no potential to exceed the 
water quality standards even i f all of the metals were in dissolved form. No data submitted on 
Form 2F was greater than the stormwater comparative value of twice the acute WLA. 

The sample type 'Recorded' is changed to 'TIRE' (Totalizing, Indicating, Recording Equipment) 
for Flow as recommended in the 2014 VPDES Permit Manual. 

Outfal l 014: 

Cooling water was removed from this outfall in February 1992 when manufacture of inert gas by 
pressure-swing absorption began. Currently only spring water and stormwater discharge to this 
outfall. A contaminated spring originates from the base of a hill where a large oil spill/leak 
occurred in the early 1970s. During a site visit in the spring of 1999, petroleum odors were 
detected in the spring area. Even though the one sample tested for the permit application did not 
contain benzene, toluene or ethylbenzene, weathered fuel oil would not be expected to contain 
these volatile compounds. Due to this diesel range organics including naphthalene should be 
measured periodically. Water from the spring passes near the former waste acid equalization pond 
(HWMU 4) prior to entering Strouble's Creek. 

High sulfates (196 mg/1) was reported on the June 2009 DMR. The spring has exhibited chronic 
toxicity at times as well. Routine monitoring for these parameters should be performed. Recurring 
high values should trigger an investigation by the permittee into the contaminant source leading to 
implementation of best management practices to control pollutant discharges. 

In January, 2000, RAAP discovered a collapsed pipe line that was allowing large flows ofthe 
contaminated spring to enter outfall 014. Once this was repaired, only minor infiltration of 
contaminated spring water should enter the pipeline and outfall. The contaminated spring now 
soaks into the ground forming a small wet area near the inert gas plant. Effluent from this outfall 
should only be uncontaminated water from a spring upgradient of petroleum storage tanks. 
However, monthly monitoring is needed to determine i f contamination enters the outfall and 
reaches state waters. 

Data submitted on Form 2C did not indicate a reasonable potential to exceed any water quality 
standards. No data submitted on Form 2F was greater than the stormwater comparative value of 
twice the acute WLA. 

Outfal l 026: 

Limits for BOD, TSS and pH from the current permit were based on the secondary treatment 
regulation and are carried forward. The permittee previously requested that daily maximum 
limitations be used rather than weekly averages for ease of automated computations. 
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There have been documented pH problems in the STP influentwhichhave resulted in9pH 
violations, allless than 6.0, from !/89tl^oughl2/90.Morerecently,influentpH 
times inApril through July 1998. Accordingto the permittee, leaking acid sewers that caused the 
problem inthe early 90s have beenrepaired. Influent pH monitoring is required to verifythatthe 
problem does not recur. 

Ammonia: A reasonable potential analysis (Attachment E^usingasingle datum of9mg/l of 
ammoniaindicates no limitis required. However, the existing ammonia limit is retainedin the to 
prevent backsliding. 

Chlorine: Areasonable potential analysis (Attachment E)using4mg/1 effluent TRC was 
performed. Stats.exe indicatedan acute limit ofllOug/1 was required.ThecurrentTRC limits are 
more stringent and are broughtforward since they cannot be reduced due to antibacksliding 
provisions. Standard chlorine limits to verify adequate disinfectionfor discharges inapublic water 
supply area of l .5 mg/1 are also used. 

Sulfate and Oxidized Nitrogen (Nitrate/Nitrites Concent 
substantially lowerthan their WTAs. Althoughnolimitis required atthisoutfall,monitoringis 
requiredforthese since their discharge from tms outfall will be included insummaryou^ 

OtherToxics:Oatasubmitted on Form 20 didnotindicateareasonable potential to exceed any 
water quality standards.NodatasubmittedonForm2F was greaterthan the stormwater 
comparative value oftwice the acute WTA. 

Thesampletype'Recorded'ischangedto'TIRE'(Totalizing, lndicating,RecordingEquipment^ 
for Flow as recommended in the 2014VPOES Permit Manual. 

O u t f a l l s : 

The mmofftank treatment system is not currently an activefacility,as septic tank 
used to collectsanitarywastewater.There has not beenareportedflowatthis outfall since 
January,2001. Thefacility can be reactivatedifnecessary.Tomonitor compliance with the WQS 
fornitrate,oxidizednitrogenis monitored attlns outfall andlimited at outfall 999. 

Anon-detectable final totalresidual chlorine (TRC)limitwaspreviouslyplaced on this outfall a 
resultoffailingTMPtestsoneffluentthatwasnotdechlorinated.maddition,TRCcouldbe 
discharged from outfall 026, and the Pepper's Ferry andElacksburg/VPlSTPs. Numeric 
limitations instead ofanondetectablelimitwere then placed on the discharge duringthe last permit 
reissuance to conform to the recommended agency guidance. The current limit is more restrictive 
than the limit of720ug/l calculated using STATSforareasonable potential analysis(Attachment 
E)spreadsheetand STATS and cannot be reduced due to antibackslidingprovisions ofthe Clean 
Water Act. Standard chlorine limits to verify adequate disinfectionfor discharges inapublic water 
supply area of l .5 mg/1 are also used. 

Historical datasubmittedonForm 20 didnotindicateareasonable potential to exceed anywater 
quality standards.No historical datasubmittedonForm2F was greaterthan the stormwater 
comparative value oftwice the acute WEA. 
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Outfall 029: 

Process wastewater from several different industrial processes is conveyed to the bioplant for 
treatment. To properly determine effluent limitations for outfall 029 it is necessary to define each 
flow contribution and apply appropriate limitations to each different type of wastewater. 
Wastewater from the following operations flows to the bioplant and outfall 029: 

A. Nitroglycerin (NG)(2 plants) and 
diethylene glycol dinitrate (DEGDN) manufacture (0.061 MGD) 

B. Propellant manufacture, includes Methylene glycol (TEG) transport water (0.856 MGD) 
G. Solvent recovery, still bottoms, building and equipment washdown (0.11 MGD) 
D. Miscellaneous operations: 

1) cooling tower blowdown from alcohol reclamation and single base solvent propellant 
2) cooling water from NG2 and single base solvent propellants (if needed) 
3) steam condensate from NG2, single base solvent propellants, solventless propellants and 

New River Energetics (0.001 MGD) 
4) ammonia from AOP, used as a nutrient 
5) incinerator scrubber water and cooling water sump could be drained to the bioplant i f 

needed, but are not proposed to be discharged in the permit application. 
6) Lab wastes, commercially available bioaugmentation product, etc. used as nutrients 

(0.001 MGD) 
7) NC degradation decant added (0.002 MGD) 

A. NG and DEGDN production: 

Effluent guidelines in 40 CFR 457 are applicable to nitroglycerin manufacture which 
contributes wastewater to the bioplant. Limits are based on production. The permittee has 
stated in the application that 9,000 lbs/day of nitroglycerin is an actual measurement of 
production. Limits are calculated as follows: 

COD 
Daily Maximum = 7.77 lb x 9.0(10001b ) x 1 kg =31.80 kg/d 

1000 lb day 2.2 lb 

30 Day Average = 2.59 lb x 9.0 (10001b) x 1 kg = 10.60 kg/d 
1000 lb day 2.2 lb 

BODS 
Daily Maximum = 0.72 lb x 9.0 (10001b) x 1 kg = 2.95 kg/d 

10001b day 2.21b 

30 Day Average = 0.24 lb x 9.0 (10001b) x 1 kg = 0.98 kg/d 
1000 lb day 2.2 lb 

TSS 
Daily Maximum = 0.25 lb x 9.0 (10001b) x 1 kg = 1.02 kg/d 

10001b day 2.21b 

30 Day Average = 0.084 lb x 9.0 (10001b) x 1 kg = 0.34 kg/d 
1000 lb day 2.2 lb 
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B. Solvent recovery: 

Still bottoms from ethanol and ether distillation are conveyed to the bioplant. Ethanol 
production specifically falls under the Commodity Organic Chemicals subgroup ofthe 
Organic Chemicals, Plastics and Synthetic Fibers (OCPSF) guidelines in 40 CFR 414 
Subpart F. Distillation is considered by EPA as one of the major generalized chemical 
reactions and processes of the OCPSF industry. Therefore wastewater from the recovery of 
ethanol is considered to be applicable to these same limitations. Long term average flows 
have been carried forward from the previous permit. OCPSF flows were reported for 3 years 
during the present permit and will be reported with the next application for permit reissuance. 

Effluent limitations are calculated as follows: 

Commodity Organic Chemicals: (Solvent recovery) 

BODS 

Daily Maximum limit = 80 mg/1 x 0.11 MGD x 3.785 = 33.3 kg/d 

Monthly Average limit = 30 mg/1 x 0.11 MGD x 3.785 = 12.49 kg/d 

TSS 

Daily Maximum limit = 149 mg/1 x 0.11 MGD x 3.785 = 62.03 kg/d 

Monthly Average limit = 46 mg/1 x 0.11 MGD x 3.785 = 19.15 kg/d 

C. Propellant manufacture: 

Specific effluent guidelines for propellants manufacture have been reserved by EPA in 40 
CFR 457, subpart B. All propellants manufactured at RAAP contain nitrocellulose. 

BPJ concentration and mass limits were developed for the bioplant in March 1986, based on 
80% removal of COD and BOD by the bioplant. The BPJ concentration limits are carried 
forward to this permit and should be easily achieved. 

The OCPSF development document places propellant manufacture in the same subcategory as 
nitrocellulose manufacture (separate from nitroglycerin and TNT). Propellants made at RAAP 
contain plasticizers, are formed and extruded as plastics and thus may be considered plastics. 
Propellant manufacture uses ethanol in processing so that the wastewater is similar to that 
from ethanol manufacturing. Effluent guidelines for the thermoplastic resins subgroup ofthe 
OCPSF guidelines, specifically cellulose nitrate, appear to be the most appropriate basis for 
developing limitations for propellant manufacturing wastewaters. In the OCPSF development 
document, page 111-25, EPA makes the following statement: 

"The Agency does note, however, that the OCPSF manufacturing processes are essentially 
identical regardless of how manufacturing facilities may report OCPSF production to the 
Bureau ofthe Census. Therefore, the OCPSF technical data base and effluent limitations and 
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standards provide permit issuing authorities with technical guidancefor establishing'Best 
Professional Judgement'(BPJ)permitsforOOPSP production activities to which this 
regulation does not apply." 

Discharges from the loading, assembly and packaging (LAP) ofpropellantsformilitary 
charges are similarto those from propellantmanufacturing. Plowfromthese operations is 
small(^0.0011vlOD)and is limited to washdown and fire sprinkler operation. Wastewater 
from these operations is estimated to make up less than 0.1%oftheinfluentflowto the 
bioplant. Limitations from the OCPSP regulations are applied to these discharges. 

Effluent guidelinesforexplosives(inA.above)limitonlyOOD, whereas, OCPSPregu^ 
limitEODonly.Toaccountforthese differences, the EOD/OODratioforeffluen^ 
outfall is used to establish OODlimitsforOOPSP discharges andBODlimitsforexplosive 
discharges. 

NO wastewaterflow(0.061MOD), still bottoms flow(0.11MOD)need to subtracted^ 
the longterm average flow(LTAP), to calculate loadings subjectto the thermoplastic 
subcategory since separate calculations have beenmade to determine loadings from these 
sources andno allocation is madefor cooling water and steam condensate estimated at 
0.001MOD. 

SubtractionsfromLTAP = 0.061 ̂ 0.11^0.001=0.172 MOD 

AdiustedLTAP=1.028-0.172 = 0 . ^ M O D 
Tobe usedforthermoplastic subcategory 

LTAPfortoxicpollutantsin40OFR4 

Thermoplastic Resin (nitrocellulose [NO] and NO propellants^ 

RODS 

DailyMaxlimit = 64mg/lx0.856MODx3.785 = 207.35 kg/d 

MonthlyAve.limit = 24mg/lx0.856MODx3.785 = 77.76kg/d 

TSS 

Daily Max limit = 130 mg/1 x 0.856 MGD x 3.785 = 421.19 kg/d 

Monthly Ave limit = 40 mg/1 x 0.856 MGD x 3.785 = 129.59 kg/d 

Other flows: 

Cooling water and cooling tower blowdown noted in items 1) through 3) are authorized to be 
discharged to the bioplant, but are not considered process wastewater. These flows were 
subtracted from the effluent flow to determine the long term average flow for calculation of 
OPCSF limitations for propellants. 
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Ammonia is used asanutrientbymicroorganisms in the bioplantto degrade organic 
pollutants. Onesourceofanm^oniais directed to the bioplantfromtheammoniaoxidation 
plant (AOP) when ammonialines are drainedastheresultofatemporaryprocess shutdown 
(item2). This isagoodusefor ammonia thatwould otherwise be wasted and is authorized by 
me permit Additional sources ofnutrients may be used in the bioplant. 

LOAOINOLIMITAT^ 

Technology basedBOOOailymaximumlimit = 2.95^33.3^207.35 = 243.6 kg/d 
Technology basedBOO Monthly average limit = 0.98^12.49^77.76=91.23 kg/d 

Technology based OOO Oailymaximumlimit = 31.80^NA ^NA=31.80kg/d 
Technology based OOO Monthly average limit = 10.60^NA ^NA=10.60kg/d 

Technology based TSS Oailymaximum limit = 1.02^62.03^421.19 = 484.24 kg/d 
Technology based TSS Monthly average limit=0.34^19.15^ 129.59= 149.08 kg/d 

ToaccountforthefactthattheOCPSFguidelinesdonotlimitOOO,the0001imitis 
^ecalculatedfrom the BOO limitaboveandanhistoric effluent OOO/BOOratioof3.50m^^ 
^^edforlimitdevelopmentinthepreviouspermit.Thisnumberwascalculated bythe 
permittee using about!70 paired datasets.This compares verywell with theratio calculated 
from average datareportedonOMRs. 

OalculatedBPJOOOOailyMaximumlimit = 243.1 x3.50 = 852.6kg/d 

OalculatedBPJOOO Monthly Average limit = 91.06x3.50 = 319.3 kg/d 

Toxics limitations from theOOPSFguidelinesare included on outfall 029,asrequired by 40 
OFR414.0atafrompastmonitoringindicatesthatmost ofthe toxics are less than the 
detectionlimit. Monitoringforthese compounds remains atthe same frequency as in the prior 
permit. N-nitrosodiphenylaminemonitoringis continued in this permitsinceithas been 
previously detected in effluent. 

Thermal limitations, as BTO/day,whichreplaced the temperature limitat outfall 029,have 
been carriedforward.Mixingzonesmdiesperformedinl995 showed thattemperature 
q ^ k l y dissipated withalmostno area ofthe river exceedingthe temperature WQS. The limit 
is equal to the highestthermalloaddischarged since the new covered equalization basins were 
^ompletedinNovember 1995. Oatapriorto this isnotconsideredrepresentativeofthermal 
load since coveringthe basins reduced solarheating ofthe wastewater. 

Theexplosives development documentrecommendspretreatmentfor discharges highin 
^lf^te,TNTorNOfines.ThefacilitypreviouslypretreatedNOwastewaterbutdoesnot 
currently because NOconcentrations are manageable in the Bioplant complex. However, 
capabilitiesandreadinesstopretreatNOwastewaterintheeventofaprocessupsetorunusual 
circumstances still exists. 

lnfluentmonitoringisrecon^endedforBOO,000,andTSSsincethetreatmentwor^ 
beensubjecttooverloadinginthepastand the treatmentefficiencyisdependantupon varying 
propellantformulationsand operation oftheequalizationbasins.Thiswill also help in 
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establishing operational controls for the plant. 

The pre-Outfall 007 expansion chrysene, vinyl chloride, benzo(a)pyrene, benzo(a)anthracene, 
benzo(k)fluoranthene loadings exceed the human health water quality standards. These 
pollutants previously had BPJ limits at Outfalls 007 and 029. In order to meet the more 
stringent water quality based limits, these parameters are limited at the overall Outfall 999 with 
no limits at the individual outfalls. 

WQS Pollutants: 

Detectable Copper (Total) data was reported on Form 2C. The reasonable potential analysis in 
Attachment E indicates that no limits were needed. A reasonable potential analysis for acute 
Whole Effluent Toxicity using P. promelas indicated no limit was needed. Detectable 
concentrations of zinc and lead were reported on Form 2C. However, these concentrations 
were significantly below the a WLA. 

Propellant formulations can include the following compounds: 

Pollutant 
copper compounds 
cyrolite 
ethylcellulose 
ethyl centralite 
(N,N=-diethyl-N,N=-diphenylurea) 

dibutyl phthalate* 
diethyl phthalate* 
diethylene glycol 
diethylene glycol dinitrate (DEGDN) 
di-normal-propyladipate 
2,4-dinitrotoluene* (DNT) 
diphenylamine (DP A) 
glyceryl triacetate (triacetin) 
lead compounds 
methyl centralite 
2-nitrodiphenylamine (2NDPA) 
nitroglycerin (NG) 
nitroguanidine (NQ) 

CAS no. toxicity information available 

1509-65-23 
9004-57-3 
85-98-3 

84-74-2 
84-66-2 
111-46-6 
639-21-0 
106-19-4 
121- 14-2 
122- 39-4 
102-76-1 

611-92-7 
119-75-5 
55-63-0 
556-88-7 

ACQUIRE 

ACQUIRE 
WQS 
WQS 
ACQUIRE 
ACQUIRE 

WQS 
ACQUIRE 
ACQUIRE 

ACQUIRE, US Army 
US Army 

OCPSF regulations establish limits for diethyl phthalate, dibutyl phthalate and 2,4-
dinitrotoluene (noted with a * above). 

No data submitted on Form 2F was greater than the stormwater comparative value of twice the 
acute WLA. 

The sample type 'Recorded' is changed to 'TIRE' (Totalizing, Indicating, Recording Equipment) 
for Flow as recommended in the 2014 VPDES Permit Manual. 

Outfal l 291 (internal to outfall 029): 
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Most ofthe wastewater expected to begenerated from TNT manufacturing operations is expected 
to be neutral pH(6.0^9.0). This wastewaterwill be discharged to the TNTWastewater Pre-
Treatment facility, m the event acidic wastewater is generated from the area, the wastewaterwill 
be neutralized prior to final treatment at tbe Bioplant. Process wastewater from the manufacture of 
TNT or DNT is expected to result in the discharge oftrace amounts of2,4-dinitrotoluene(DNT), 
however, the wastewaterwill be processed through diatomaceousearthfilters and colunms packed 
with granular activated carbon(CAC). 

Process wastewaterfrom TNT manufacture was once discharged to aninternal outfall 121 thatwas 
eliminatedfrom the permit once TNT/DNT wastewater began to be routed to the bioplant. Due to 
misthe BPJlimitfor TNT nitrobodieswas moved to new outfa!1291.The BPJlimitfor 
nitrobodies is appliedto this outfall whenever TNT or DNT is manufacmred.The limit, 
incorporated into the facility's VPDBSpermitinl979,is based on 85% removal effici^^^ 
carbon colunms while operating at mil capacity.Theflowused to convert limits from 
concentration to mass was 0.46 MGD. Copies ofpages ofthe 1979factsheetwhichreferto this 
areintheAtfachmentF.Thedischargeisexpectedtobeintermittentandtheflowistobe 
estimated once per discharge week. 

TNTnitrobodiesmaybeanalyzedbymethodSW-846 8330 orotherBPAorDEQ-approved 
method. The following isalistofpotential components ofthe TNT nitrobodies: 1,3,5-
trinitrobenzene,l,3-dinitrobenzene,2-4-6-trinitrotolune,2,4-dinitroto 
amino-4,6-dinitrotoluene,2-nitrotoluene,3-nitrotoluene,4-amino-2,6-dinitrotoluene,4-
nitrotoluene,HMX,P^X, nitrobenzene, and tetryl.TNTnitrobodies are to 
discharge week usingagrab sample. 

Pursuanttobackslidingprovisions ofthe Clean Water Act, permit limitsfor TNT nitrobodiesfi^ 
the currentpermit are carried forward into the newpermit. 

O u ^ O ^ 
fntermittentnoncontact cooling waterfrom operations, stormwater, and water line breaks are 
discharged to this outfall. 

Data submitted onPorm2C did not indicateareasonable potential to exceed anywater quality 
standards.NodatasubmittedonPorm2P wasgreaterthan the stormwater comparative value of 
twice the acute standard. 

BCD5,CCD, oxidizednitrogen,andsulfate will be monitored atthis process outfall fbruse in the 
calculation ofloadings at Cutfall 999. Whole effluent datais discussed inAttachmentC. WET 
test data indicate limits at Cutfall 006, the effluent ofwhich includes non-contact cooling water, 
are needed at 006 due to acute toxicitytoP.promelas. Similarly,toxicitywill be evaluated at030 
using annual acute and clironic WET tests shall be performed usingP.promelas. 

O u f f ^ 9 9 ^ 

Several parameters dischargedare regulated to protecthumanhealthfromtoxiceffectsinPublic 
Water Supply (PWS) designated streamsegments.The segment ofthe New RiveratRAAP is 
designated PWS based on the prior operation ofadrinking water intake (mtake ^2) on the New 
River located atthe downstream end ofthe plantsite. Although the waterintake is no longer 
operational and the intake building dismantled, the PWS status has notyetchanged.Therefore, the 
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totalmass discharged ofthefollowingparameters continues to be limited asfollows: 

BOD, TSS, and OOD-Thecurrentpermit limits these parameters. The limits arecarriedforward. 
The sample type and fiequency at each outfall is given on the respective outfall BE page. 

Oxidized Nitrogen-Thecurrentpermit limits this parameter.Theinstreamdrinkingwat^^ 
standard oflOmg/lofNitrate-N must be metatlowflow.Nitratedue to other dischargers in the 
area is possible. This was previously discussed in thefact sheet. 

Snifate-Thecurrentpermitlimits this parameter.TheinstreamFWShumanhealth WQS 
mg/1 must not he exceeded. 

Oatafiomthefollowing outfalls should be usedincomputingthesunm^aries: 402,005, 00^ 
014,024,026,028,029,and030. 

Ohrysene, vinyl chloride, hexachiorohenzene,henzo(a)pyrene,henzo(a)anthracene, and 
benzo^flnoranthene were previously limited bythe minimum effiuentlimit guidelines 
OFR 414. However, the combinedloadings at Outfalls 007 and 029 exceed the FWShumanhealth 
^aterqualitystandardsfortheseparameters.Therefore, these parameters are nowwaterqu^ 
limitedat Outfall 999 withmonitoring at Outfalls 007 and 029. 

^ o r m ^ a f e r Ou t fa l l s 

RAA^ shouldrotate monitoring between outfalls withinazone to determine whem^^ 
necessary. Areas attheOublinsite previously designatedasZone9areusedforpropellantstorage. 
This zone is excluded from stormwaterpermitting since all propellants are stored in drums in 
closed bunkers. Fields in this area are usedfor agricultural purposes, under contracttoalocal 
farmer.Fields have beensprayedwithherbicide to reduce the amount ofthistle. Since this is an 
agricultural practice, it is not considered an industrial activity. 

Stormwatermonitoringdatais compared to EFAbenclm^arkvaluesfiom the multisector general 
permit, the waterquality standard (WQS) criteriaand the monitoring cut-off concentrations 
Virginia'sgeneralpermitfor discharges of stormwater associated with industrial activity,9V^ 
25-151-10et seq.,hereafter known as the "general permit". 

Stormwater data exceeded the chemical and allied products manufacturing benchmarkvalueoflOO 
mg/1 atleastonceat Outfalls 044, 050, and 054.Outfall017didnotdischargeduringthe 2010 
permitterm. Stormwater outfalls 031and 032 are new outfalls.Ose ofthe OBQSWpermitis 
justified since the requirements were developedforsimilarfacilities.Oataforfecalco 
stormwateris considered to be indicative ofthe presence ofwildlifethatisabundantatthis site. 

All areas should be included in the Stormwater FollutionFreventionFlan.Monitoringisr^^ 
inspecific industrial areas based on the industrial activityinthatarea.Oepending on wind 
conditions, fugitive dustand air emissions from oneareamayenteradjacentareas.Forthis reason, 
all data was compared to the comparative values.Monitoring is notneeded on stormwaterfrom 
landfills thathave vegetative coverand are properly closed out.MonitoringforOutfa!1017is 
limited to onlythose parameters that have the potential to be present. In addition to monitoring, 
visual examination of stormwater q u a l ^ 

ofthe monitoring exceed the benchmark, other comparative values, orthe visual examination be 
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atypical, then thefacility SWPPP should be examined to determine whetherpollutionpr^^ 
maintenance or additional controls are needed to reduce the level ofpollutants in stormwater. 

W ên there is more than one outfall inazone, monitoring should be rotated amongme outfalls. 
Monitoringfor stormwater outfalls that drain areas ofless than one acre is not considered as 
important as monitoring larger drainage areas. This is applicable only as long as these small areas 
are not considered to be directly associated withindustrial activity. Areas ofthe plantthatare being 
used actively should be given priorityformonitoring over areas thathave been shutdown. 

O u f f ^ O ^ 

Treatmentfor solids and pHf^rrunofffromthecoal pile runoffispresentandpe 
401 

Stormwatermonitoringdataabove me required quantificationlevel[QLj is ava i^ 
Cl^omiumVf.The result of3.0 ug/1 is less than twice theacute standard, or 32 ug/1. Mo 
forthis parameter is not required duringthe permit term. 

EPAselected the median concentrationfrom the National UrbanRunoffProgram as the benclm^ 
fortotalsuspendedsolids(TSS)andnitrateplusnitrite(N^/NO^ 
concentration, which is the mid point concentrationrepresents concentration above which water 
quality concerns mayresultandasalevelbelowwhich there is little potentialforwater quality 
concern. Areas ofindustrial active 
butarenotsimilarfbrdischargesofN^/N^whenlargecoalburningfaci^^ 
industrial site. The benchmarkforN^/N^fortlnspermitisadjust^^ 
ofN^/N^thatisformedfromNOxinstackemissions.ThemeanvalueofNO^ 
insamples from all ofVirginia'sdepositionmonitoringstationsforafiveyearperio^ 
is added to the value from the urban pr^^ 
benchmark value ofl.76 mg/1. 

Monitoringfornitrateand sulfate, whichhave historically beenfoundinthedischarge,^ 
continue. LimitationsforpH are carriedforward from priorpermits 

The stormwaterfootnote on theeffluentlimitations page is changed to defineameasurab^ 
eventandrequireinformationregardingthe storm event duringwlnchmomtoringoccur^^ 

O u t f ^ ^ 

The outfall and treatmentworks was created to remove solids and provide pH adjustment. TSS 
andpHlimitsaresimilarto thoselistedinsteamelectriceffluentguidelines, 40C^ 
applied to this outfall. 

Thestormwaterfootnoteontheeffluentlimitationspageischangedtodefinea 
eventandrequireinformationregardingthe storm event duringwhichmonitoring occurred. 

O u t f ^ ^ 
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This outfall receives stormwater from TNT manufacturing areas. Stormwater monitoring data 
above the required quantification level [QL] is available for dissolved Chromium VI. The result of 
2.0 ug/1 is less than twice the acute standard, or 32 ug/1. Monitoring for this parameter is not 
required during the permit term. 

The stormwater footnote on the effluent limitations page is changed to define a measurable storm 
event and require information regarding the storm event during which monitoring occurred. 

Outfall 017: 

Stormwater from part of the open burning ground flows through a small detention pond prior to 
discharge to the New River. Stormwater will also infiltrate into ground water and migrate into the 
New River through the ground. 

Monitoring for TSS, dissolved lead and copper is needed to minimize discharge of these pollutants 
to the River. These metals are selected since they are ingredients in propellants manufactured at 
RFAAP. The need for additional BMPs must be evaluated whenever the EPA benchmarks or two 
times the acute WLA or the benchmark values are exceeded. The comparative value to be used in 
determining whether the BMPs must be re-evaluated or amended are as follows: 18 ug/1 for 
copper, 120 ug/1 for lead, 120 ug/1 for zinc, and 100 mg/1 TSS. 

The stormwater footnote on the effluent limitations page is changed to define a measurable storm 
event and require information regarding the storm event during which monitoring occurred. 

Outfall 031: 

This is a new outfall. TSS and oil&grease monitoring is to be performed semi-annually using grab 
samples. Flow is to be estimated. 

Outfall 032: 

This is a new outfall. TSS and oil&grease monitoring is to be performed semi-annually using grab 
samples. Flow is to be estimated. 

Outfa l l 041: 

Stormwater monitoring data above the required quantification level [QL] is available for dissolved 
Chromium VI. The result of 3.0 ug/1 is less than twice the acute standard, or 32 ug/1. Monitoring 
for this parameter is not required during the permit term. Monitoring for TSS and Oil & Grease is 
continued. One result for TSS of 300 mg/1 was reported on the OMR for December, 2009. TSS 
and oil & grease are included in the annual stormwater management evaluation. 

The stormwater footnote on the effluent limitations page is changed to define a measurable storm 
event and require information regarding the storm event during which monitoring occurred. 

Outfall 044 

Monitoring for TSS and Oil & Grease is continued. One result for TSS of 421 mg/1 was reported 
on the DMR for June, 2006. TSS and oil & grease is included in the annual stormwater 
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management evaluation. 

The stormwaterfootnote on the effluent limitations page is changed to defineameasurahle storm 
eventand require informationregarding the storm event during which monitoring occurred. 

OutfallOSO 

Aspringoriginatingnearthe closed HWMO!6discharges to me New River atthis outfall 
location. Stormwater data conm îngled with the spring has heenreported as outfall 050 onDMRs. 
Although all semi-annual datafor lead collected during the 2010permit was helowQL, lead was 
previously detected atthe concentration of31.2 ug/1 at Outfall 050 on the Decemher, 2003 OMR. 
Semi-annual monitoringfor all parameters will continue. 

The stormwaterfootnote on the effluent limitations page is changed to deflneameasurahle storm 
eventandrequireinformationregardingthe storm event duringwhich monitoring occurred. 

O u t f a l l s : 

Stormwatermonitoringdatafor zinc included only one data point (llug/l)ahoveQL and 
significantly helowthe WLA. The monitoring frequencyfor all parameters is continued at once 
peryearfor all parameters. The frequency is less than the stormwater industrial general permit 
(once per six months)due togood datahistorically, with the exception ofasingle value ofTSS of 
107 mg/1 during the 2010permitterm. 

The stormwaterfootnote on the effluentlimitations page is changed to defineameasurahle storm 
event and require information regardingthe storm event during which monitoring occurred. 

Stormwater Management Requirements 

Included in the permit are General Stormwater Managementand General Stormwater Pollution 
PreventionPlan (SWPPP) requirements. Additionally,there are Site Speciflc SWPPP 
Requirements thataddress certain categories ofindustrial activities: Chemical Manufacturing 
Areas; Land Application Sites and Open Dumps; Steam Electric Power GeneratingPacilities, 
mcluding Coal Handling Areas; Treatment Works; andTransportationPacilities. 

17. Antihacl^sliding Statement: 

All limits are at least as stringent as in the previous permit. 

18. Compliance Schedules: 

No compliance schedule is included in the permit. 

^ SpeotalCondttion^Ahriefrationaleisgivenforeachsp 

a. AdditionalTRC Limitations and MonitoringReouirements at Outfall 026 and Outfall 
02^(PartLR^1) 
Rationale: RequiredhvSewage CollectionandTreatmentregulations 9VAO^^^n^^^ 
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WaterQ^alityStandards 9VAC25-260-170,8acteria;Recreational Waters. Also, 40 CPR 
122.41(e)requires the permittee, atall times, to properly operate andmaintainallfacilities^ 
systems oftreatment in ordertocomplywith the permit. This ensures proper operation of 
chlorination equipment to maintain adequate disinfection. 

b. Notification Levels (Special Condition LR^2) 
Rationale: RequiredbvVPDLSPermitReguiation^VA^ 
commercial, mining, and silvicultural dischargers. 

c. Compliance Reporting under Part LA (Part L R ^ 
Rationale: AumorizedbyVPO8SPermitRegmation,9VAC2^31-190J4and2201.This 
conditionisnecessarywhen pollutants are monitored bythepermitteeandamaximumlevel of 
quantificationand/oraspecificanalyticalmemodisrequiredmorderto assess compl^^ 
permitlimitortoeompareeffluentqualityv^manumerieeriterion.Tn 
establishes protoeolsfor calculation ofreported values. 

d. EPAIndustrialReopener(PartLR^ 
Raf ion^ Required to implement9VAC25^1-220C, 40 CPR 122.44 requiresall permits 
forprimaryindustrial categories to includetherequirementsofSection307 (a) (2) ofthe Clean 
Water Act. 

e. Stormwater Reopener^(PartLRDS) 
Rafion^Section 402 ofthe Clean Water Act limits the discharge ofindustrial stormwater 
pollution and establishesaframeworkfordevelopingpermits overtime based ona4tier set 
ofpriorities. Allows modification ofthe permitto reflect mturestormwaterre 

f. Sewage Sludge Reopener (Special Condition LRD6) 
Rationale: RequiredbyVPOLSPermitRegulation,9VAC2531 220Cforall permits 
issued to treatment works treating domestic sewage. 

g. Nutrient EnrichedWatersReopener (Special Condition LR^7) 
Rafiona^PolicyforNutrientFnricbedWaters,9VAC25^^ 
discharges into watersdesignatedasnutrientenrichediftotalphosphorusandtotalnitrogenina 
discbargepotentially exceed specified concentrations. Tbe policy anticipates matm 
phosphorus and total nitrogen limits may be needed. 

h. Water Q^l i ty Criteria Reopener(Special Condition L R ^ ) 
R^tio^:VPOBSPermitRegulation,9VAC2^1-220O 
established wliich will contribute to theattainmentormaintenance ofthe water quality standard 

i . TotalMaximum^aily Load (TMDL) Reopener(SpecialConditionLR.^ 
Rationale: Section303(d)oftheCleanWaterActrequiresthatTotalMaximumOailyLoads 
(TlvlOLs)bedevelopedforstreamslistedasimpaired.This special conditioni^ 
permitto be reopened ifnecessaryto bring itinto compliance withany applicable TMOL 
approvedfortne receiving stream.Thereopenerrecognizes that, accordingto Section 
402(o)(l)ofthe Clean Water Act, limits and/or conditions may be either more or less stringent 
than those contained in this permit. Specifically,they can be relaxed ifthey are the result ofa 
TMOL, basin plan, or otherwasteloadallocation prepared under section303 ofthe Act. 

j . Capacity Reopener (Special ConditionLR^fO^a) 
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Ratio^^RequiredbyVPOESPermitRegulation,9VAC25-31-200R4^ 
PVCTW permits. 

k. Indirect ̂ chargers (Specie 
Rationale: RequiredbvVPOESPern^tRegulation.9VAC2^1-200RlandR2forPC^ 
andPVCTWsmatreceive waste from someone omerman me owner ofmetreatm^ 

1. CTC,CTCRequirement(SpecialConditionLR^O^c) 
Rationale:RequiredbyCodeofVirginia^62.1-44.19^ Sewage CollectionandTreatment 
Regulations,9VAC25-790. 

m. O ^ M Manual Requirement (Special Condition LR ÎO^d) 
Rationale: Required byCodeofVirginia^62.1-44.19; Sewage Collectionand Treatment 
Regulations,9VAC25-790;VPOESPermitRegulation,9VAC25-31-190E. 

n. Reliability Class (Special Condition LR f̂O^e) 
Rationale: Required by Sewage CollectionandTreatmentRegulations,9VAC25-790forall 
municipalfacilities. 

o. Materials Handling/Storage (Special Condition LR^ff) 
Rationale: 9VAC25-31-50Aprohibits the discharge of anywastes into State waters unless 
authorized bypermit. CodeofVirginia^62.1-44.16and^62.1-44.17authorizestheRoardto 
regulate the discharge ofindustrial waste or other waste. 

p̂  Excursion time for pH (Special Condition LRDf2) 
Rationale: This Pursuantto 40 CPR 401.17(b), excursion times can be allowedfor continuous 
monitoring oftechnology based pff limitations. These excursions are applicable onlyto 
outfalls with well maintained treatment systems whichmomtorprf continuously. Limitations 
forpH at outfalls 007 and 029 are based onfederalef 
006 are given excursion time even though this isawater quality based limit.Excursion time is 
allowed to account for those times when continuous pH monitoring equipment may 
malfunction, mstream water quality standards forpH should be met once discharg^^ 
thereceivingstream. Ifindividual excursion time exceeds the time limitthen the receiving 
stream should be observed to see ifenvironmental damage is visible. Environmental damage 
assessment should be reported with the violation notification. 

q. Concept EngineeringReport(CER) (Special Condition LR^f3) 
Rationale: Modifications to Cutfall017,potentiallyincludingthe drainage area, settling basin, 
and spillway have previously been considered bythe permittee. ACER should be submitted to 
justifythe size ofthe basin. Modifications to the flowpattems or basin size, ifnecessary, 
should corn^rm to specifications in the Virginia Erosion and Sediment Control Handbook 
Section 62.1-44.21 ofthe State Water Control Eawrequires owners to submit information as 
necessarytoallowthestaffto determine the effect ofthe discharge on the quality of state 
waters. 

r. Rest Management Practices Plan (Special Condition LR^f4) 
Rationale: VPOESPermitRegulation 9VAC2531220^requiresn^ofb^^ 
practiceswhereapplicabletocontrolorabatethedischargeofpollutantswhennumericeffluent 
limits are irn^asibleorme practices are necessarytoachieveefflu^ 
purposeand intent ofthe Clean Water Actand State WaterControlEaw. 

s. Operations and Maintenance(C^M) Manuals (Special Condition LR^IS) 
Rationale: RequiredbvCodeofVirginia^ 
190 E, and 40 CER 122.41(e). These require proper operation and maintenance ofthe 
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permittedfacility. Compliance with an approved O&M manual ensures this. 

t. Sludge Ose and Disposal (Special Condition LRDf6) 
Rafion^VPDBSPermitRegulation,9VAO25-31-100P;220B2;and420tlirough720,^ 
40 CPRPart 503 require all treatmentworks treating domestic sewage to submit in^rmation on 
sludge use and disposal practices and to meet specified standardsfor sludge use and disposal. 

u. Licensed operator (Special Condition LR^T) 
Ratio^^TheVPDBSPermitRegulation,9VAC25-31-200CandmeCode 
2300 et seq, Boardfor Waterworks and Wastewater Works Operators and Onsite Sewage System 
Professionals Regulations (18VAC160-20-10etseq.), require licensure of operators. 

v. CoolingWaterandRoilerAdditives(SpecialConditionLR^8) 
Rationale: This condition is similarto that specifiedfor steam electric powerplants and is 
present in the current permit. Since thisfacility generates electricitythis condition remains in 
the permit. Organic additives may substantially increase the biochemical oxygen demand of 
cooling tower blowdown. Thefacility should considerrouting this wastewatertoabiological 
treatment system. Chemical additives may be toxic or otherwise violate the receiving stream 
water quality standards. Oponnotification, the Regional Office can determine ifthis activity 
will warrantamodification to the permit. 

w. Daily inspections (Special Condition LRDf9) 
Rationale: A personfamiliar with Federal and State Water Control Law should physically 
observe treatment units and pump stations onaroutine basis. Bypasses or overflows are 
required by9VAC25-31-50Bto be reported within24 hours oftheir occurrence. 

x. Thermal Mixing Ẑ one (Special Condition LB^20) 
Rationale: Past thermal mixing zone studies set the basisforthermal mixing zones andbeat 
rejectedlimitations. The permit applicationforreissuance should state whetherplant 
conditions used asabasisfor thermal mixing zones have changed. 

y OCPSFFlows(SpecialConditionLR^f) 
Rationale: Current limits at outfalls 007 and 029 are based on long term average flow of 
process wastewater. Measurement ofnon-OCPSF flows are needed so that accurate flow 
numbers can be used in permit developing. Plowmeasurements should be performed 
periodically overthe life ofthe permit. 

z. New River PCRTMDLRequirements(SpecialConditionLR^2) 
Rationale: State WaterControlLaw^62.1-44.21 authorizes the Board to requestintormatiori 
needed to determine the discharge'simpact on State Waters and Section303(d) ofthe Clean 
Water Actrequiresthattotalmaximum daily loads (TMDLs)bedevelopedfor streams listedas 
impaired. Development ofaPCBTotalMaximumDaily Load (TMDL)requires consideration of 
the Virginia waterqualitycriterionforTotalPCBs(9VAC25-260-140)toprotectthe"fishabl^^ 
designateduse(9VAC25-260-10).APCBTMDLfbrtheNewRiverisscheduledfbr 
completionin2016. This special condition allows fbrtherequirementtodevelopaPollutant 
Minimization Plan shouldareductioninPCBs be necessaryto bring the discharge into 
compliance with an approved TMDL. 

This special condition also requires the permittee to conductfollow-up monitoring. These 
requirements are consistentwith9VAC25-260-280 and Ouidance Memo 09-2001 procedures. 
The results from this monitoringwill be used to implementthePCB TMDL that is being 
developedforthe New River. 

aa. Closure Plan (Special Condition I.B.23) 
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Rationale: This condition establishes the requirement to submit a closure plan for the treatment 
works if the treatment facility is being replaced or is expected to close. This is necessary to 
ensure treatment works are properly closed so that the risk of untreated waste water discharge, 
spills, leaks and exposure to raw materials is eliminated and water quality maintained. Section 
62.1-44.21 requires every owner to furnish when requested plans, specification, and other 
pertinent information as may be necessary to determine the effect of the wastes from his 
discharge on the quality of state waters, or such other information as may be necessary to 
accomplish the purpose of the State Water Control Law. 

ab. Sludge Reopener (Special Condition I.B.24) 
Rationale: Required by VPDES Permit Regulation, 9VAC25-31-220 C for all permits issued to 
treatment works treating domestic sewage. 

ac. Section 316 Cooling Water Intake Structure Requirements (Special Condition Part 
I.B.25) 
Rationale: In accordance with Section 316 of the Clean Water Act and 40 CFR §122.21(r), 
permittees that have a water intake with a cooling water discharge of more than 2 MGD are 
required to provide information in the application about intake structures. The permittee has 
been given a schedule to submit this information with the reissuance application ofthe next 
permit. In accordance with 40 CFR§ 125.94(h), permittees are required to implement interim 
Best Technology Available measures. In accordance with 40 CFR§ 1215.98(b)(1), this permit 
does not authorize take for the purposes of a facility's compliance with the endangered species. 

ad. Permit Application Requirement (Part I.C.26) 
Rationale: The VPDES Permit Regulation (9 VAC 25-31-100 D) and 40 CFR 122.21(d)(1) 
require submission of a new application at least 180 days prior to expiration ofthe existing 
permit. In addition, the VPDES Permit Regulation (9 VAC 25-31-100 E.l) and 40 CFR 
122.21 (e)(1) note that a permit shall not be issued before receiving a complete application. 

ae. Whole Effluent Toxicity Limitations (Special Conditions I.C) 
Rationale: Required by 9 VAC 25-31-220 D 1 d. See memo, included in Attachment G for 
specific rationale. 

af. Toxics Monitoring Program (Special Conditions I.D.) 
Rationale: VPDES Permit Regulation, 9 VAC 25-31-210 and 2201, requires monitoring in the 
permit to provide for and assure compliance with all applicable requirements ofthe State Water 
Control Law and the Clean Water Act. A TMP Justification Memo is included in Attachment 
G. 

ag. Stormwater Management and Pollution Prevention Plan (Part LE) 
Rationale: VPDES Permit Regulation, 9VAC25-31-10 defines discharges of stormwater from 
industrial activity in 9 industrial categories. 9VAC25-31-120 requires a permit for these 
discharges. The Stormwater Pollution Prevention Plan requirements ofthe permit are derived 
from the VPDES general permit for discharges of stormwater associated with industrial activity, 
9VAC25-151-10 et seq. VPDES Permit Regulation, 9VAC25-31-220 K, requires use of best 
management practices where applicable to control or abate the discharge of pollutants when 
numeric effluent limits are infeasible or the practices are necessary to achieve effluent limit or to 
carry out the purpose and intent of the Clean Water Act and State Water Control Law. 

ah. Part I I , Conditions Applicable to All Permits 
Rationale: VPDES Permit Regulation, 9VAC25-31-190 requires all VPDES permits to contain 
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or specifically cite the conditions listed. 

20. NPDESPermitRatingWorksheet: 
Total S c o r e d 
maccordance with Guidance Memo 92-004 and the VPDES PermitManual, the NPORSPe^ 
Rating Worksheet has heen completed, and thisfacility has heen classified as anindustrial major. 
The completed worksheet isfoundinacopy is inAttachmentH. 

21. Changes to Permit: 

Permit language has heen updated to reflectthereconmiendations in the 2014VPDES Permit 
Manual. 

A. Outfall 024 has heendeletedfrom the permit due to the dismantling ofwaterintake ^2. 
R. Outfall 030 added asapermittedoutfall.Previouslywas outfall 3R. Itis listed on the 

application as receiving intermittentnon-contactcoolingwaterflows, water hreaks, and 
stormwater. 

C. Outfall 031addedasapermittedoutfall. Previouslywas stormwater outfall'3M'forwhich 
Outfall 041 wasarepresentativeoutfall.lnaddition to stormwater, it is listed on the 
application as having dryweatherflows from spring water and water line hreaks. 

D. Outfall 032 addedasapermitted outfall. Previouslywas stormwater outfal l '3W"forw^ 
Outfall 041 wasarepresentativeoutfall.ln addition to stormwater, it is listed on the 
application as having dryweatherflows from springwater and water line hreaks. 

E. Outfall 044 (SWoutfall'15C') is listed on theapplicationas having dryweatherflows from 
spring water and water line hreaks. 

P. The stormwatermanagement evaluation special conditionis now grouped with the General 
Stormwater Managementrequirements as PartTE.l. The list ofparameters and outfalls has 
heen updated hasedonDMR and application data. 

G. The PGR monitoring special condition is replaced hy Part 1.R.22, New River PGR TMDE 
Requirementsthat,ifrequiredhytheTMDE,requiresthedevelopmentandimplementation 
ofaPollutantMinimizationPlan, annual report, andmonitoring data. 

H. Section316(h)CoolingWaterlntake Structure Requirements, Special ConditionPartl.R.25, 
is added. 

I . A PermitApplicationRequirementspecial condition, Partl.R.26, is added. 
J. The general stormwatermanagementandthe site specific stormwaterpollution prevention 

planrequirements have heen updated to reflectthe content in the 2014GeneralPermitfor 
Stormwater Discharges Associated withlndustrial Activities (VAR05). 

K Thesampletype'Recorded'ischangedto'TIRE'(Totalizing,lndicating,Recording 
Equipment)forElowasrecommendedinthe2014VPDESPermitManual.Thischange 
affectsthesampletypeforPlowat Outfalls 005, 006, 007,026, 029. 

E. Changed stormwaterfootnote definingmeasurahle storm event. This impacts Outfalls 004 
401,012, 017,031,032, 041,044, 050,and054. 

M. ThequantificationlevelforROD5ischangedfrom5.0 mg/1 to2mg/l (note hothvalueand 
significantdigitschange)inPartl.R.3.ainaccordance with thereconm^endedvalucin the 
2014VPDESPermitManual. 

N. Added existingpH excursion time limits giveninPartl.R.12 to the Partl.Aeffluentlimitafi^^ 
P^gesforOutfalls 005, 006, 007,and029.ChangedpH excursion type from'CAEC'to 
'REC'forOutfalls005 and006. 
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22. Variances/Alternate Limits or Conditions: 
None. 

23. Regulation ofOsers:There are no industrial users contrihuting to the municipal WWTP. 

24. PnhlicNoticeInformationreqniredhy9VAC2S^f280R: 
AJ1 pertinent information is onfileandmay he inspected, and copied hy contacting KevinA.H^ 
at:VirginiaDEQRl^eRidgeRegional^ 
Telephone No: (S40) 562-6700^ EmailAddress: Kevin^arlow^deq^virginia^gov 

Persons may comment in voting or hy email to the OBQ on the proposed permitaction,andmay 
requestapuhlichearing, duringthecommentperiod. Comments shall include the name, address, 
and telephone numherofme writer and ofall persons represented hymeconm^enter/requester̂  
shall containacomplete, concise statement ofthefacmalhasisfor comments. Cnlythose comments 
received withmtlnsperiod will he considered. The OBQ may decide to holdap 
includmganomercornment period, ifpuhlic response is significantand mere are suhst^ 
issues relevant to the permit. Requestsfor puhlic hearings shall state l)the reason whyahearing is 
requested; 2)ahriefirn^rmalstatementregardmgme nature and ext^^ 
requester or ofthose represented hythe requester, includinghow and to what extent suchinterest 
would he directly and adversely affected hythe permit; and3)specific references, where possible,̂  
terms and conditions ofthe permitwithsuggestedrevisions.Pollowingthe comment period, the 
Board will makeadeterminationregardingthe proposed permitaction. This determination will 
hecomeefl^ctive, unless me OBQgrantsapuhlic hearing. One notice of anypuhlichearingwill he 
given. The puhlic mayreviewmedraftpermitand application atmeOBQ Blue Ridge Reg 
Office hy appointment. 

25. Additional Comments: 

Previous Board Action: None 
Staff Comments: None 
Puhlic Comment: Puhlic comment period ended with no comments. 

26 303(d)ListedSegments(TMDL):ThefacilitydischargestosegmentsVAW-N22R^NBW03A00 
andVAWN22R^NBW03A00thatare listed onPartl.Aoftheapproved303(d)listfornon 
attainment due to PCB concentrations in fish tissue. The Virginia Department ofHealth has ^ 
a Pish Consumption Advisoryfor an unknown source. A TMDL has not heen prepared or 
approvedforthis stream segment. The permit containsaTMDLreopener clause which will allow 
the permit to he modified, in compliance with Section 303(d)(4) ofthe Act onceaTMDL is 
approved. The permit also containsaNew River PCB TMDL Requirements special condition 
(Part 1.B.22) to requireaPollutantMinimizationPlan i f required hyaTMDL. 



TABLE III 

(X) Final Limitations 
( ) Interim Limitations 

Dates: From eff date 
To exp date 

INDUSTRIAL EFFLUENT LIMITATIONS 

OUTFALL 402 - Non-Stormwater Flows 

Parameter 

Flow, MG 

pH.SU 

Oxidized Nitrogen (mg/1) 

Sulfate (mg/1) 

Temperature (C) 

BASIS FOR LIMITS 
Effluent Guidelines/ Water 
Judgement Quality 

SIC CODES 2892. 4911 

EFFLUENT LIMITS 
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MONITORING REQUIREMENTS 

Monthly 
Average Minimum Maximum Frequency 

Sample 
Type 

NL NA NL 1/Month Est 

NA. 6.0 9.0 1/Month Grab 

NL NA NL 1/Month Grab 

NL NA NL 1/Month Grab 

NL NA NL 1/Month Grab 

Key 
1. SWCB Water Quality Standards 



TABLE III 

(X) Final Limitations 
( ) Interim Limitations 

Dates: From eff date 
To exp date 

INDUSTRIAL EFFLUENT LIMITATIONS 

OUTFALL 004 - coal pile area 
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Parameter 

Flow, MG 

pH, SU 

Nitrate/nitrite (mg/1) 

Sulfate (mg/1) 

BASIS FOR LIMITS 
Effluent Guidelines/ Water 
Judgement Quality 

SIC CODES 2892.4911 

EFFLUENT LIMITS 

Monthly 
Average Minimum Maximum Frequency 

NL NA NL 1/6M 

NA. 6.0 9.0 1/6M 
NA NA NL 1/6M 

NA NA NL 1/6M 

MONITORING REQUIREMENTS 

Sample 
Type 

Est 

Grab 
Grab 

Grab 

Key 
1. SWCB Water Quality Standards 



TABLE III 

(X) Final Limitations 
( ) Interim Limitations 

Dates: From eff date 
To exp date 

Parameter 

Flow, MG 

pH, SU 

Total suspended solids, mg/1 

BASIS FOR LIMITS 
Effluent Guidelines/ Water 
Judgement Quality 

INDUSTRIAL EFFLUENT LIMITATIONS 

OUTFALL 401 - coal pile 

SIC CODES 2892.4911 

_ EFFLUENT LIMITS 

Monthly 
Average Minimum Maximum 
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MONITORING REQUIREMENTS 

Sample 
Frequency Type 

NL NA NL 1/6M Est 

NA 6.0 9.0 1/6M Grab 

NA NA 50 1/6M Grab 

Key 
1. SWCB Water Quality Standards 
3. Best Engineering Judgement limits similar to 40 CFR 423 and 9 VAC 25-151-10 et seq 

&Z£t^?£Z%^ZZ^3sr i ,0 ™ *e votaK of CM'pile i s—" i , h a 1 0 w ^ —" event 



TABLE III 
(X) Final Limitations 
( ) Interim Limitations 

INDUSTRIAL EFFLUENT LIMITATIONS 
OUTFALL 005 

cooling water. Oleum plant and stormwater 

Dates: From eff date " SIC CODES 2892.2873 
To exp date 

BASIS FOR LIMITS EFFLUENT LIMITS 
Effluent Guidelines/ Water 

Parameter Duality 
Monthly 
Average Minimum Maximum 

Flow, MGD NL NA NL 

pH, SU 1 NA 6.0 9.0 

pH excursion time, total 2 NA NA 446 min 

pH excursion time, individual 2 NA NA 60 min 

BOD(5) (mg/1) NA NA NL 

Chemical Oxygen Demand (mg/1) NA NA NL 

Temperature (C), intake 1 NA NA NL 

Temperature (C) 1 NA NA NL 

Heat rejected, BTU/day 1 NA NA 518 X 10* 

Oxidized nitrogen (mg/1) 1 NA NA NL 

Total Suspended Solids (mg/1) 1 NA NA NL 

Sulfate (mg/1) 
(kg/d) 

7 2100 
19000 

NA 3000 
21000 

Key 
1. SWCB Water Quality Standards 
2. 40 CFR 401.17 
7. BEJ limit, maximum solubility of calcium sulfate 
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MONITORING REQUIREMENTS 
Sample 

Frequency Type 

Cont TIRE 

Cont REC 

Cont REC 

Cont REC 

1/W 24HC 

1/W 24HC 

Cont REC 

Cont REC 

1/Day Calculated 

1/W 24HC 

1/M 24HC 

1/W 24HC 



TABLE I I I INDUSTRIAL EFFLUENT LIMITATIONS 
(X) Final Limitations OUTFALL 006 
0 Interim Limitations 

cooling water, and stormwater 
Dates: From effective date 

To exp date SIC CODES 2892. 2873 

BASIS FOR LIMITS EFFLUENT LIMITS 
Effluent Guidelines/ Water 

Parameter 
Quality Monthly 

Average Minimum Maximum 

Flow, MGD NL NA NL 

pH, SU 1 NA 6.0 9.0 

pH excursion time, total 2 NA NA 446 min 

pH excursion time, individual 2 NA NA 60 min 

BOD(5) (mg/1) 7 NA NA NL 

Chemical Oxygen Demand (mg/1) NA NA NL 

Temperature (C) 1 NA NA NL 

Heat rejected, BTU/day 1 NA NA 5208 X 106 

Oxidized nitrogen (mg/1) 1 NA NA NL 

Sulfate (mg/1) 7 NA NA NL 

Acute Whole Effluent Toxicity 1 NA NA 1.0 TUa 

Key 
1. SWCB Water Quality Standards 
7. Limit applied to outfall 999, sum of all discharges 
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MONITORING REQUIREMENTS 

Sample 
Frequency Type 

Cont TIRE 

Cont REC 

Cont REC 

Cont REC 

1/M 24HC 

1/M 24HC 

Cont REC 

1/Day Calculated 

1/M 24HC 

1/M 24HC 

1/3 Months 24HC 
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TABLE III 
(X) Final Limitations 
( ) Interim Limitations 

Dates: From effective date 
To exp date 

BASIS FOR LIMITS 

Parameter 

Effluent Guidelines/ Water 
Quality 

INDUSTRIAL EFFLUENT LIMITATIONS 
OUTFALL 007 

SIC CODES 2892.2873 

EFFLUENT LIMITS 

Flow, MGD 
pH, SU 
pH excursion time, total 
pH excursion time, individual 

BOD(5) (mg/1) 
(kg/d) 

Total Suspended Solids (mg/1) 
(kg/d) 

Sulfate (mg/1) 
(kg/d) 

Temperature (C) 
Chemical Oxygen Demand (mg/1) 

Oxidized nitrogen (mg/1) 
(kg/d) 

Whole Effluent Toxicity, WET (TUa) 
Ammonia (mg/1) 

2,4-dinitrotoluene 
N-nitroso-diphenylamine 

Total Chromium 
Total Copper 
Total Lead 
Total Nickel 
Total Zinc 

MONITORING REQUIREMENTS 

Monthly 
Average Minimum Maximum Frequency 

Sample 
Type 

NL ~ NL Cont TIRE 
1 NA 6.0 9.0 Cont REC 

NA NA 446 min Cont REC 
NA NA 60 min Cont REC 

24 NA 64 1/W 24HC 
164 437 
40 NA 80 1/W 24HC 
273 888 

10 2100 NA 3000 1/W 24HC 
1 50000 59000 

1 NA NA 35 Cont REC 
NA NA NL 1/W 24HC 

NLmg/1 NA NLmg/1 1/W 24HC 
1 6000 kg/d 10000 kg/d 

1 NA NA 6.6 1/3M 24HC 
1 NA NA NL 1/M 24HC 

NA NA NL 1/M 24HC 
NA NA NL 1/Year 24HC 

NA ug/1 10.76 kg/d NA NA ug/1 26.86 kg/d 1/3M 24 HC 
NA ug/1 14.06 kg/d NA NA ug/1 32.78 kg/d 1/3M 24 HC 
NA ug/1 3.10 kg/d NA NA ug/1 6.69 kg/d 1/3M 24 HC 
NA ug/1 16.39 kg/d NA NA ug/1 38.60 kg/d 1/3M 24 HC 
NA ug/1 10.18 kg/d NA NA ug/1 25.31 kg/d 1/3M 24 HC 



(X) Final Limitations 

BASIS FOR LIMITS 
Effluent Guidelines/ Water 

Quality 
Parameter 

Acenaphthene 11 
Acenaphthylene 11 
Acrylonitrile ] 
Anthracene 11 
Benzene 11 
Benzo(a)anthracene 7 
3,4-Benzofluoranthene 11 
Benzo(k)fluoranthene 7 
Benzo(a)pyrene 7 
Bis(2-ethylhexyl)phthalate 11 
Carbon tetrachloride 11 
Chlorobenzene 11 
Chloroethane 11 
Chloroform 11 
Chrysene 7 
Di-n-butyl phthalate 11 
1,2-Dichlorobenzene 11 
1,3 -Dichlorobenzene 11 
1,4-Dichlorobenzene 11 
1,1 -Dichloroethane 11 
1,2-Dichloroethane 11 
1,1 -Dichloroethylene 11 
1,2-trans-Dichloroethylene 11 
1.2- Dichloropropane 11 
1.3- Dichloropropylene 11 
Diethyl phthalate 11 
2.4- Dimethylphenol 11 
Dimethyl phthalate 11 
4,6-Dinitro-o-cresol 11 
2,4-Dinitrophenol 11 
Ethylbenzene 11 
Fluoranthene 11 
Fluorene 11 
Hexachlorobenzene 7 
Hexachlorobutadiene 11 
Hexachloroethane 11 

OUTFALL 007 continued 

EFFLUENT LIMITS 

Monthly 
Average Minimum Maximum 

NA ug/1 0.18 kg/d NA NA ug/1 0.46 
NA ug/1 0.18 kg/d NA NA ug/1 0.46 
NA ug/1 0.91 kg/d NA NA ug/1 1.72 
NA ug/1 0.18 kg/d NA NA ug/1 0.46 
NA ug/1 0.55 kg/d NA NA ug/1 1.30 
NA ug/1 NL kg/d NA NA ug/1 NL 
NA ug/1 0.19 kg/d NA NA ug/1 0.47 
NA ug/1 NL kg/d NA NA ug/1 NL 
NA ug/1 NL kg/d NA NA ug/1 NL 
NA ug/1 0.92 kg/d NA NA ug/1 2.50 
NA ug/1 1.38 kg/d NA NA ug/1 3.69 
NA ug/1 1.38 kg/d NA NA ug/1 3.69 
NA ug/1 1.07 kg/d NA NA ug/1 2.86 
NA ug/1 1.08 kg/d NA NA ug/1 3.15 
NA ug/1 NL kg/d NA NA ug/1 NL 
NA ug/1 0.19 kg/d NA NA ug/1 0.42 
NA ug/1 1.90 kg/d NA NA ug/1 7.70 
NA ug/1 1.38 kg/d NA NA ug/1 3.69 
NA ug/1 1.38 kg/d NA NA ug/1 3.69 
NA ug/1 0.21 kg/d NA NA ug/1 0.57 
NA ug/1 1.75 kg/d NA NA ug/1 5.57 
NA ug/1 0.21 kg/d NA NA ug/1 0.58 
NA ug/1 0.24 kg/d NA NA ug/1 0.64 
NA ug/1 1.90 kg/d NA NA ug/1 7.70 
NA ug/1 1.90 kg/d NA NA ug/1 7.70 
NA ug/1 0.45 kg/d NA NA ug/1 1.10 
NA ug/1 0.18 kg/d NA NA ug/1 0.46 
NA ug/1 0.18 kg/d NA NA ug/1 0.46 
NA ug/1 0.76 kg/d NA NA ug/1 2.69 
NA ug/1 11.71 kg/d NA NA ug/l 41.61 
NA ug/1 1.38 kg/d NA NA ug/1 3.69 
NA ug/1 0.21 kg/d NA NA ug/1 0.52 
NA ug/1 0.18 kg/d NA NA ug/1 0.46 
NA ug/1 NL kg/d NA NA ug/1 NL 
NA ug/1 1.38 kg/d NA NA ug/1 3.69 
NA ug/1 1.90 kg/d NA NA ug/1 7.70 
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MONITORING REQUIREMENTS 

Sample 
Frequency T> 

kg/d 1/Year Grab 
kg/d 1/Year Grab 
kg/d 1/Year Grab 
kg/d 1/Year Grab 
kg/d 1/Year Grab 
kg/d 1/Year Grab 
kg/d 1/Year Grab 
kg/d 1/Year Grab 
kg/d 1/Year Grab 
kg/d 1/Year Grab 
kg/d 1/Year Grab 
kg/d 1/Year Grab 
kg/d 1/Year Grab 
kg/d 1/Year Grab 
kg/d 1/Year Grab 
kg/d 1/Year Grab 
kg/d 1/Year Grab 
kg/d 1/Year Grab 
kg/d 1/Year Grab 
kg/d 1/Year Grab 
kg/d 1/Year Grab 
kg/d 1/Year Grab 
kg/d 1/Year Grab 
kg/d 1/Year Grab 
kg/d 1/Year Grab 
kg/d 1/Year Grab 
kg/d 1/Year Grab 
kg/d 1/Year Grab 
kg/d 1/Year Grab 
kg/d 1/Year Grab 
kg/d 1/Year Grab 
kg/d 1/Year Grab 
kg/d 1/Year Grab 
kg/d 1/Year Grab 
kg/d 1/Year Grab 
kg/d 1/Year Grab 



(X) Final Limitations O U T F A L L 007 continued 

Parameter 

BASIS FOR LIMITS 
Effluent Guidelines/ Water 

Quality 

EFFLUENT LIMITS 

Monthly 

Methyl Chloride 
Methylene Chloride 
Naphthalene 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 
Phenanthrene 
Phenol 
Pyrene 
Tetrachloroethylene 
Toluene 
Total Cyanide 
1,2,4-Trichlorobenzene 
1,1,1 -Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethylene 
Vinyl Chloride 

Key 
I . SWCB Water Quality Standards 
7. Limit applied to outfall 999, sum of all discharges 
10. BPJ limit 
I I . OCPSF Effluent Guidelines at 40 CFR 414, long term average flow = 2.562 MGD 

Average Minimum 

NA ug/1 1.07 kg/d NA 
NA ug/1 0.35 kg/d NA 
NA ug/1 0.18 kg/d NA 
NA ug/1 21.69 kg/d NA 
NA ug/1 0.63 kg/d NA 
NA ug/1 1.57 kg/d NA 
NA ug/1 0.18 kg/d NA 
NA ug/1 0.18 kg/d NA 
NA ug/1 0.19 kg/d NA 
NA ug/1 0.50 kg/d NA 
NA ug/1 0.27 kg/d NA 
NA ug/1 4.07 kg/d NA 
NA ug/1 1.90 kg/d NA 
NA ug/1 0.21 kg/d NA 
NA ug/1 0.31 kg/d NA 
NA ug/1 0.25 kg/d NA 
NA ug/1 NL kg/d NA 
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MONITORING REQUIREMENTS 

Sample 
Maximum Frequency Type 

NA ug/1 2.86 kg/d 1/Year Grab 
NA ug/1 1.65 kg/d 1/Year Grab 
NA ug/1 0.46 kg/d 1/Year Grab 
NA ug/1 45.18 kg/d 1/Year Grab 
NA ug/1 2.24 kg/d 1/Year Grab 
NA ug/1 5.59 kg/d 1/Year Grab 
NA ug/1 0.46 kg/d 1/Year Grab 
NA ug/1 0.46 kg/d 1/Year Grab 
NA ug/1 0.47 kg/d 1/Year Grab 
NA ug/1 1.59 kg/d 1/Year Grab 
NA ug/1 0.72 kg/d 1/Year Grab 
NA ug/1 11.64 kg/d 1/Year Grab 
NA ug/1 7.70 kg/d 1/Year Grab 
NA ug/1 0.57 kg/d 1/Year Grab 
NA ug/1 1.23 kg/d 1/Year Grab 
NA ug/1 0.67 kg/d 1/Year Grab 
NA ug/1 NL kg/d 1/Year Grab 



TABLE IE 
(X) Final Limitations 
( ) Interim Limitations 

Dates: From eff date 
To exp date 

Parameter 

Flow, MGD 

pH, SU 

Sulfate (mg/1) 

I N D U S T R I A L EFFLUENT L I M I T A T I O N S 
O U T F A L L 012 - Stormwater 

BASIS FOR LIMITS 
Effluent Guidelines/ Water 

Quality 

SIC CODES 2892. 2873 

EFFLUENT LIMITS 
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MONITORING REQUIREMENTS 

Monthly 
Average Minimum Maximum Frequency 

Sample 
Type 

NL -- NL 1/6 Months Est 

NA 6.0 9.0 1/6 Months Grab 

NA NA NL 1/6 Months Grab 

Key: 
1. SWCB Water Quality Standards 
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TABLE III INDUSTRIAL EFFLUENT LIMITATIONS 
(X) Final Limitations O U T F A L L 014 
( ) Interim Limitations Contaminated spring and stormwater 

Dates: From eff date 
To exp date SIC CODES 2892. 2873 

BASIS FOR LIMITS EFFLUENT LIMITS MONITORING REQUIREMENTS 
Effluent Guidelines/ Water 

Parameter 
Quality Monthly 

Average Minimum Maximum Frequency 
Sample 
Type 

Flow, MGD NL - NL 1/M Measure 

pH, SU 1 NA 6.0 9.0 1/M Grab 

BOD(5) (mg/1) 6 NA NA NL 1/M 24HC 

COD (mg/1) 6 NA NA NL 1/M 24HC 

Oxidized Nitrogen (mg/1) NA NA NL 1/M 24HC 

Sulfate (mg/1) NA NA NL 1/M 24HC 

Key 
1. SWCB Water Quality Standards 
6. BMP required i f BOD exceeds a target value 30 mg/1 or i f COD exceeds a target value of 120 mg/1,40 CFR 414 
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TABLE III STORMWATER MONITORING 
(X) Final Limitations OUTFALL 017 
( ) Interim Limitations stormwater from the opening burning ground 

Dates: From eff date 
To exp date SIC CODES 2892. 2873 

BASIS FOR LIMITS EFFLUENT LIMITS MONITORING REQUIREMENTS 
Effluent Guidelines/ Water 

Parameter 
Quality Monthly 

Average Minimum Maximum Frequency 
Sample 
Type 

Flow, MG NL NA NL 1/YR Est 

pH, SU 1 NA NL NL 1/YR Grab 

Total Suspended Solids (mg/1) NA NA NL 1/YR Grab 

Copper (dissolved) (ug/1) 1 NA NA NL 1/YR Grab 

Lead (dissolved) (ug/1) 1 NA NA NL 1/YR Grab 

Zinc (dissolved) (ug/1) 1 NA NA NL 1/YR Grab 

Key 
1. SWCB Water Quality Standards 
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TABLE III INDUSTRIAL EFFLUENT LIMITATIONS 
(X) Final Limitations OUTFALL 024 
() Interim Limitations Water Plant 

OUTFALL DELETED. WATER PLANT NO LONGER ACTIVE AND RUILDING DISMANTLED. NO DISCHARGE TO 
PREVIOUS OUTFALL 
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TABLE III INDUSTRIAL EFFLUENT LIMITATIONS 
(X) Final Limitations O U T F A L L 026 
( ) Interim Limitations Trickling Filter STP 

Dates: From eff date 
To exp date SIC CODES 2892.2873 

BASIS FOR LIMITS EFFLUENT LIMITS MONITORING REQUIREMENTS 
Effluent Guidelines/ Water 

Parameter 
Quality Monthly 

Average Minimum Maximum (*) 
Sample 
Frequency Type 

Flow, MGD NL - NL Cont TIRE 

pH,SU 1 NA 6.0 9.0 1/Day Grab 

pH, influent, SU 4 NL NL Cont REC 

BOD(5) (mg/1) 
(kg/d) 

2 30 
114 

NA 45 
170 

3D/W 8HC 

Total Suspended Solids (mg/1) 
(kg/d) 

2 30 
114 

NA 45 
170 

3D/W 8HC 

Ammonia (mg/1) 1 10.6 NA 13.4 1/W 24HC 

Oxidized Nitrogen (mg/1) 1 NA NA NL 1/M 8HC 

Sulfate (mg/1) 1 NA NA NL 1/M 8HC 

Total Residual Chlorine, TRC contact (mg/1) 1 NA 1.5 NA 3/D Grab 

Chemical Oxygen Demand (mg/1) NA NA NL 1/M 8HC 

Total Residual Chlorine, TRC final (mg/1) 1 0.087 NA 0.10 1/D Grab 

Key 
1. SWCB Water Quality Standards 
2. Secondary Treatment Regulation, 40 CFR 133 
* since the facility is not a POTW, BOD, TSS, Ammonia and TRC, final maximum limits are daily maxima 
4. To protect biomass from infiltration of acid wastewater 

NOTE: The permittee may use a 24 hour composite sample as a substitute for an 8 hour composite sample. 
The design flow of this facility is 1.0 MGD 
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TABLE m INDUSTRIAL EFFLUENT LIMITATIONS 
(X) Final Limitations O U T F A L L 028 
( ) Interim Limitations Imhoff STP 

Dates: From eff date 
To exp date SIC CODES 2892. 2873 

BASIS FOR LIMITS EFFLUENT LIMITS MONITORING REQUIREMENTS 
Effluent Guidelines/ Water 

Parameter 
Quality Monthly 

Average Minimum Maximum f*1 
Sample 
Frequency Type 

Flow, MGD NL - NL 3/D Est 

pH, SU 4 NA 6.0 9.0 1/Day Grab 

BOD(5) (mg/1) 
(kg/d) 

2 30 
7.9 

NA 45 
11.9 

1/M 4HC 

Total Suspended Solids (mg/1) 
(kg/d) 

2 30 
7.9 

NA 45 
11.9 

1/M 4HC 

Oxidized Nitrogen (mg/1) 1 NA NA NL 1/M 4HC 

Sulfate (mg/1) 1 NA NA NL 1/M 4HC 

COD (mg/1) NA NA NL 1/M . 4HC 

Total Residual Chlorine, TRC contact (mg/1) 1 NA 1.5 NA 3/D Grab 

Total Residual Chlorine, TRC final (mg/1) 1 0.10 NA 0.10 1/D Grab 

*Key 
1. SWCB Water Quality Standards 
2. Secondary Treatment Regulation, 40 CFR 133 
* since the facility is not a POTW, BOD, TSS and TRC, final maximum limits are daily maxima 

NOTE: The permittee may use a 24 hour composite sample as a substitute for a 4 hour composite sample. 
The design flow of this facility is 0.07 MGD 
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TABLE III INDUSTRIAL EFFLUENT LIMITATIONS 
(X) Final Limitations OUTFALL 029 
() Interim Limitations Biological Treatment Plant (bioplant) 

Dates: From eff date 
To exp date SIC CODES 2892,2873 

BASIS FOR LIMITS EFFLUENT LIMITS MONITORING REQUIREMENTS 
Effluent Guidelines/ Water 

Parameter 
Quality Monthly Sample 

Parameter Average Minimum Maximum (*) Frequency Type 
Flow, MGD NL — NL Cont TIRE 
pH,SU 1 6.0 9.0 Cont REC 
pH excursion time, total 2 NA NA 446 min Cont REC 
pH excursion time, individual 2 NA NA 60 min Cont REC 
BOD(5) (mg/1) 11 60 NA 120 1/W 24HC 

(kg/d) 91 243 
Total Suspended Solids (mg/1) 11 NL NA NL 1/W 24HC 

(kg/d) 149 484 

Chemical Oxygen Demand (mg/1) 10,11 200 NA 290 1/W 24HC 
(kg/d) 318 NA 850 

Temperature (C) 1 NA NA NL Cont REC 

Heat Rejected, million BTU/day 1 NA NA 291 1/Day Calculated 

Oxidized Nitrogen (mg/1 & kg/d) 1 NA NA NL 1/W 24HC 

Sulfate (mg/1) 1 NL NA NL 1/M 24HC 
(kg/d) 3000 6000 

Whole Effluent Toxicity, WET (TUa) 1 NA NA 1 1/3M 24HC 

N-nitroso-diphenylamine 5 NA NA NL 1/Yr 24HC 

BOD, influent (mg/1) NL NA NL 1/M 24HC 

COD, influent (mg/1) NL NA NL 1/M 24HC 

TSS, influent (mg/1) NL NA NL 1/M 24HC 



(X) Final Limitations OUTFALL 029 continued 

BASIS FOR LIMITS EFFLUENT LIMITS 
Effluent Guidelines/Water 

Quality Monthly 
Parameter Average Minimum 

Acenaphthene 11 22 ug/1 0.080 kg/d NA 

Acrylonitrile 11 96 ug/1 0.35 kg/d NA 

Benzene 11 37 ug/1 0.13 kg/d NA 

Carbon tetrachloride 11 18 ug/1 0.066 kg/d NA 

Chlorobenzene 11 NA ug/1 0.055 kg/d NA 

1,2,4-Trichlorobenzene 11 NA ug/1 0.24 kg/d NA 

Hexachlorobenzene 7 NA ug/1 NL kg/d NA 

1,2-Dichloroethane 11 NA ug/1 0.24 kg/d NA 

1,1,1 -Trichloroethane 11 NA ug/1 0.077 kg/d NA 

Hexachloroethane 11 NA ug/1 0.077 kg/d NA 

1,1-Dichloroethane 11 NA ug/1 0.080 kg/d NA 

1,1,2-Trichloroethane 11 NA ug/1 0.077 kg/d NA 

Chloroethane 11 NA ug/1 0.38 kg/d NA 

Chloroform 11 NA ug/1 0.077 kg/d NA 

2-Chlorophenol 11 NA ug/1 0.11 kg/d NA 

1,2-Dichlorobenzene 11 NA ug/1 0.28 kg/d NA 

1,3-Dichlorobenzene 11 NA ug/1 0.11 kg/d NA 

1,4-Dichlorobenzene 11 NA ug/1 0.055 kg/d NA 

1,1 -Dichloroethylene 11 NA ug/1 0.059 kg/d NA 

1,2-trans-Dichloroethylene 11 NA ug/1 0.077 kg/d NA 

2,4-Dichlorophenol 11 NA ug/1 0.14 kg/d NA 

1,2-Dichloropropane 11 NA ug/1 0.55 kg/d NA 

1,3-Dichloropropylene 11 NA ug/1 0.10 kg/d NA 

2,4-Dimethylphenol 11 NA ug/1 0.06 kg/d NA 

2,4-Dinitrotoluene 11 NA ug/1 0.41 kg/d NA 
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MONITORING REQUIREMENTS 

Maximum (*} Frequency 
Sample 
Type 

NA ug/1 0.21 kg/d 1/Year Grab 

NA ug/1 0.88 kg/d 1/Year Grab 

NA ug/1 0.49 kg/d 1/Year Grab 

NA ug/1 0.13 kg/d 1/Year Grab 

NA ug/1 0.10 kg/d 1/Year Grab 

NA ug/1 0.51 kg/d 1/Year Grab 

NA ug/1 NL kg/d 1/Year Grab 

NA ug/1 0.77 kg/d 1/Year Grab 

NA ug/1 0.19 kg/d 1/Year Grab 

NA ug/1 0.19 kg/d 1/Year Grab 

NA ug/1 0.21 kg/d 1/Year Grab 

NA ug/1 0.19 kg/d 1/Year Grab 

NA ug/1 0.98 kg/d 1/Year Grab 

NA ug/1 0.16 kg/d 1/Year Grab 

NA ug/1 0.35 kg/d 1/Year Grab 

NA ug/1 0.59 kg/d 1/Year Grab 

NA ug/1 0.16 kg/d 1/Year Grab 

NA ug/1 0.10 kg/d 1/Year Grab 

NA ug/1 0.09 kg/d 1/Year Grab 

NA ug/1 0.19 kg/d 1/Year Grab 

NA ug/1 0.41 kg/d 1/Year Grab 

NA ug/1 0.84 kg/d 1/Year Grab 

NA ug/1 0.16 kg/d 1/Year Grab 

NA ug/1 0.13 kg/d 1/Year Grab 

NA ug/1 1.04 kg/d 1/Week Grab 



(X) Final Limitations O U T F A L L 029 continued 

BASIS FOR LIMITS EFFLUENT LIMITS 
Effluent Guidelines/Water 

Quality Monthly 
Parameter Average Minimum 

2,6-Dinitrotoluene 11 NA ug/1 0.93 kg/d NA 

Ethylbenzene 11 NA ug/1 0.11 kg/d NA 

Fluoranthene 11 NA ug/1 0.091 kg/d NA 

Methylene Chloride 11 NA ug/1 0.14 kg/d NA 

Methyl Chloride 11 NA ug/1 0.31 kg/d NA 

Hexachlorobutadiene 11 NA ug/1 0.073 kg/d NA 

Naphthalene 11 NA ug/1 0.080 kg/d NA 

Nitrobenzene 11 NA ug/1 0.099 kg/d NA 

2-Nitrophenol 11 NA ug/1 0.15 kg/d NA 

4-Nitrophenol 11 NA ug/1 0.26 kg/d NA 

2,4-Dinitrophenol 11 NA ug/1 0.26 kg/d NA 

4,6-Dinitro-o-cresol 11 NA ug/1 0.28 kg/d NA 

Phenol 11 NA ug/1 0.055 kg/d NA 

Bis(2-ethylhexyl)phthalate 11 NA ug/1 0.37 kg/d NA 

Di-n-butyl phthalate 11 NA ug/1 0.099 kg/d NA 

Diethyl phthalate 11 NA ug/1 0.29 kg/d NA 

Dimethyl phthalate 11 NA ug/1 0.069 kg/d NA 

Benzo(a)anthracene 7 NA ug/1 NL kg/d NA 

Benzo(a)pyrene 7 NA ug/1 NL kg/d NA 

3,4-Benzofluoranthene 11 NA ug/1 0.084 kg/d NA 

Benzo(k)fluoranthene 7 NA ug/1 NL kg/d NA 

Chrysene 7 NA ug/1 NL kg/d NA 

Acenaphthylene 11 NA ug/1 0.080 kg/d NA 

Anthracene 11 NA ug/1 0.080 kg/d NA 

Fluorene 11 NA ug/1 0.080 kg/d NA 
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MONITORING REQUIREMENTS 

Maximum (*) Frequency 
Sample 
Type 

NA ug/1 2.34 kg/d 1/Year Grab 

NA ug/1 0.39 kg/d 1/Year Grab 

NA ug/1 0.24 kg/d 1/Year Grab 

NA ug/1 0.32 kg/d 1/Year Grab 

NA ug/1 0.69 kg/d 1/Year Grab 

NA ug/1 0.17 kg/d 1/Year Grab 

NA ug/1 0.21 kg/d 1/Year Grab 

NA ug/1 0.24 kg/d 1/Year Grab 

NA ug/1 0.25 kg/d 1/Year Grab 

NA ug/1 0.45 kg/d 1/Year Grab 

NA ug/1 0.45 kg/d 1/Year Grab 

NA ug/1 1.01 kg/d 1/Year Grab 

NA ug/1 0.09 kg/d 1/Year Grab 

NA ug/1 1.02 kg/d 1/Year Grab 

NA ug/1 0.20 kg/d 1/3 Months Grab 

NA ug/1 0.74 kg/d 1/Year Grab 

NA ug/1 0.17 kg/d 1/Year Grab 

NA ug/1 NL kg/d 1/Year Grab 

NA ug/1 NL kg/d 1/Year Grab 

NA ug/1 0.22 kg/d 1/Year Grab 

NA ug/1 NL kg/d 1/Year Grab 

NA ug/1 NL kg/d 1/Year Grab 

NA ug/1 0.21 kg/d 1/Year Grab 

NA ug/1 0.21 kg/d 1/Year Grab 

NA ug/1 0.21 kg/d 1/Year Grab 



(X) Final Limitations O U T F A L L 029 continued 

BASIS FOR LIMITS EFFLUENT LIMITS 
Effluent Guidelines/Water 

Quality Monthly 
Parameter Average Minimum 

Phenanthrene 11 NA ug/1 0.080 kg/d NA 

Pyrene 11 NA ug/1 0.091 kg/d NA 

Tetrachloroethylene 11 NA ug/1 0.080 kg/d NA 

Toluene 11 NA ug/1 0.095 kg/d NA 

Trichloroethylene 11 NA ug/1 0.077 kg/d NA 

Vinyl Chloride 11 NA ug/1 0.38 kg/d NA 

Total Chromium 11 NA ug/1 4.05 kg/d NA 

Total Copper 11 NA ug/1 5.30 kg/d NA 

Total Cyanide 11 NA ug/1 1.53 kg/d NA 

Total Lead 11 NA ug/1 1.17 kg/d NA 

Total Nickel 11 NA ug/1 6.17 kg/d NA 

Total Zinc 11 NA ug/1 3.83 kg/d NA 

Key: 
I . SWCB Water Quality Standards 
5. BPJ from EPA Gold Book 
7. Limit applied to outfall 999, sum of all discharges 
10. BPJ 
I I . From 40 CFR 414, outfall 029 long term average process flow = 0.966 MGD 
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MONITORING REQUIREMENTS 

Maximum (*) Frequency 
Sample 
Type 

NA ug/1 0.21 kg/d 1/Year Grab 

NA ug/1 0.24 kg/d 1/Year Grab 

NA ug/1 0.20 kg/d 1/Year Grab 

NA ug/1 0.29 kg/d 1/Year Grab 

NA ug/1 0.19 kg/d 1/Year Grab 

NA ug/1 0.98 kg/d 1/Year Grab 

NA ug/1 10.12 kg/d 1/3 Months 24 HC 

NA ug/1 12.35 kg/d 1/3 Months 24HC 

NA ug/1 4.38 kg/d 1/Year Grab 

NA ug/1 2.52 kg/d 1/3 Months 24 HC 

NA ug/1 14.5 kg/d 1/3 Months 24 HC 

NA ug/1 9.54 kg/d 1/3 Months 24 HC 



TABLE HI 
(X) Final Limitations 
( ) Interim Limitations 

Dates: From eff date 
To exp date 

Parameter 

Flow, MGD 

TNT Nitrobodies (kg/d) 

INDUSTRIAL EFFLUENT LIMITATIONS 
OUTFALL 291 

Internal outfall from TNT/DNT area(when active) 

BASIS FOR LIMITS 
Effluent Guidelines/ Water 

Quality 

13 

SIC CODES 2892 

EFFLUENT LIMITS 

Monthly 
Average Minimum 

NL 

0.9 

NA 

NA 

Maximum 

NL 

1.3 
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MONITORING REQUIREMENTS 

Type 
Sample 
Frequency 

1/D-Week 

1/D-Week 

measure 

grab 

*Key 
13 Best professional judgement based on removal efficiency of activated carbon. 



TABLE II I INDUSTRIAL EFFLUENT LIMITATIONS 
(X) Final Limitations OUTFALL 030 
0 Interim Limitations 

cooling water, and stormwater 
Dates: From effective date 

To exp date SIC CODES 2892. 2873 

BASIS FOR LIMITS EFFLUENT LIMITS 
Effluent Guidelines/ Water 

Parameter 
Quality Monthly 

Average Minimum Maximum 

Flow, MGD NL NA NL 

pH, SU 1 NA 6.0 9.0 

BOD(5) (mg/1) 7 NA NA NL 

Chemical Oxygen Demand (mg/1) 7 NA NA NL 

Temperature (C) 1 NA NA NL 

Oxidized nitrogen (mg/1) 7 NA NA NL 

Sulfate (mg/1) 7 NA NA NL 
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MONITORING REQUIREMENTS 

Sample 
Frequency Type 

1/M Grab 

1/M Grab 

1/M Grab 

1/M Grab 

1/M Grab 

1/M Grab 

1/M Grab 

Key 
1. SWCB Water Quality Standards 
7. Limit applied to outfall 999, sum of all discharges 



TABLE III 
(X) Final Limitations 
( ) Interim Limitations 

INDUSTRIAL EFFLUENT LIMITATIONS 
OUTFALL 999 

Summary of all continuous outfalls 
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Dates: From eff date 
To exp date 

BASIS FOR LIMITS 
Effluent Guidelines/ 

Parameter 

BOD(5) (kg/d) 

Total Suspended Solids 
TSS (kg/d) 

Chemical Oxygen Demand 
COD (kg/d) 

Oxidized nitrogen (kg/d) 

Sulfates (kg/d) 

Vinyl Chloride (kg/day) 

Chrysene (kg/day) 

Benzo(a)anthracene (kg/day) 

Benzo(a)pyrene (kg/day) 

Benzo(k)fiuoranthene (kg/day) 

Hexachlorobenzene (kg/day) 

"Key 
1. SWCB Water Quality Standards 
3. SWCB Water Quality Management Plan 
10. BPJ 

Water 
Quality 

SIC CODES 2892. 2873 

EFFLUENT LIMITS 

Monthly 
Average Minimum 

6,700 

6,200 

14,500 

6,600 

50,000 

0.90 

0.18 

0.18 

0.18 

0.18 

0.03 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Maximum (*) 

10,000 

9,300 

22,000 

10,000 

75,000 

1.36 

0.26 

0.26 

0.26 

0.26 

0.04 

MONITORING REQUIREMENTS 

Sample 
Frequency 

1/Month 

1/Month 

1/Month 

1/Month 

1/Month 

1/Year 

1/Year 

1/Year 

1/Year 

1/Year 

1/Year 

Type 

Calculated 

Calculated 

Calculated 

Calculated 

Calculated 

Calculated 

Calculated 

Calculated 

Calculated 

Calculated 

Calculated 
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TABLE m STORMWATER MONITORING 
(X) Final Limitations O U T F A L L 031 
( ) Interim Limitations stormwater from 3M 

Dates: From eff date 
To exp date SIC CODES 2892. 2873 

BASIS FOR LIMITS EFFLUENT LIMITS MONITORING REQUIREMENTS 
Effluent Guidelines/ Water 

Quality Monthly Sample 
Parameter— Average Minimum Maximum Frequency Type 

Flow, MG NA NA NL 1/3M Est 

Oil and Grease (mg/1) NA NA NL 1/3M Grab 

Total Suspended Solids (mg/1) NA NA NL 1/3M Grab 



TABLE IE 
(X) Final Limitations 
( ) Interim Limitations 

Dates: From eff date 
To exp date 

BASIS FOR LIMITS 
Effluent Guidelines/ Water 

Quality 

Parameter 

Flow, MG 
Oil and Grease (mg/1) 

Total Suspended Solids (mg/1) 
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STORMWATER MONITORING 
OUTFALL 032 

stormwater from zone 3W 

SIC CODES 2892.2873 

EFFLUENT LIMITS MONITORING REQUIREMENTS 

Monthly Sample 
Average Minimum Maximum Frequency Type 

NA NA NL 1/3M Est 

NA NA NL 1/3M Grab 

NA NA NL 1/3M Grab 



TABLE III 
(X) Final Limitations 
( ) Interim Limitations 

Dates: From eff date 
To exp date 

BASIS FOR LIMITS 
Effluent Guidelines/ Water 

Quality 

Parameter 

Flow, MG 
Oil and Grease (mg/1) 

Total Suspended Solids (mg/1) 
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STORMWATER MONITORING 
OUTFALL 041 

stormwater from zone G 

SIC CODES 2892, 2873 

EFFLUENT LIMITS MONITORING REQUIREMENTS 

Monthly Sample 
Average Minimum Maximum Frequency Type 

NA NA NL 1/3M Est 

NA NA NL 1/3M Grab 

NA NA NL 1/3M Grab 



TABLE IH 
(X) Final Limitations 
( ) Interim Limitations 

Dates: From eff date 
To exp date 

BASIS FOR LIMITS 
Effluent Guidelines/ Water 

Quality 

Parameter 

Flow, MG 
Oil and Grease (mg/1) 

Total Suspended Solids (mg/1) 

STORMWATER MONITORING 
OUTFALL 044 

stormwater from zone E 

SIC CODES 2892. 2873 

EFFLUENT LIMITS 

Monthly 

Average Minimum Maximum 

NA NA NL 

NA NA NL 

NA NA NL 
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MONITORING REQUIREMENTS 

Sample 
Frequency Type 

1/6M Est 

1/6M Grab 

1/6M Grab 
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TABLE III 
(X) Final Limitations 
( ) Interim Limitations 

Dates: From eff date 
To exp date 

BASIS FOR LIMITS 
Effluent Guidelines/ Water 

STORMWATER MONITORING 
OUTFALL 050 

stormwater from zone D 

SIC CODES 2892. 2873 

EFFLUENT LIMITS MONITORING REQUIREMENTS 

Parameter 
Quality Monthly 

Average Minimum Maximum Frequency 
Sample 
Type 

Flow, MG NA NA NL 1/6M Est 

Oil and Grease (mg/1) NA NA NL 1/6M Grab 

Total Suspended Solids (mg/1) NA NA NL 1/6M Grab 

Nitrate plus nitrite (mg/1) NA NA NL 1/6M Grab 

Dissolved lead (ug/1) NA NA NL 1/6M Grab 

Dissolved zinc (ug/1) NA NA NL 1/6M Grab 

Monitoring shall be rotated between outfalls 11A and 12A so that each is sampled once per year, if possible. 



TABLE IH 
(X) Final Limitations 
( ) Interim Limitations 

Dates: From eff date 
To exp date 

BASIS FOR LIMITS 
Effluent Guidelines/ Water 

Quality 

Parameter 

Flow, MG 

Total Suspended Solids (mg/1) 

Dissolved Zinc (ug/1) 

STORMWATER MONITORING 
OUTFALL 054 

stormwater from zone C 

SIC CODES 2892. 2873 

EFFLUENT LIMITS 

Monthly 
Average Minimum Maximum 

NA NA NL 

NA NA NL 

NA NA NL 
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MONITORING REQUIREMENTS 

Sample 
Frequency Type 

1/Year Est 

1/Year Grab 

1/Year Grab 
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Attachment A 

USGS Topographical Map 







Attachment B 

Flow Frequency Memorandum 



MEMORANDUM 

DEPARTMENT OF ENVIRONMENTAL QUALITY - WATER DIVISION 
West Central Regional Office 

3019 Peters Creek Road Roanoke, Virginia 24019 

SUBJECT: Flow Frequency Determination 
Radford Army Ammunition Plant - VA0000248 

FROM: Kevin Harlow, WCRO 

DATE: March 20,2015 

This memo is an update ofthe previous flow frequency determination memo dated February 22, 
2010 concerning the subject VPDES permit. The Radford Army Ammunition Plant (RAAP) 
discharges via several outfalls on the New River and four outfalls on the Stroubles Creek. All of 
these outfalls are located near Radford, VA. Stream flow frequencies are required for several outfalls 
for use by the permit writer in developing effluent limitations for the VPDES permit. 

The USGS has operated a continuous record gage on the New River at Radford, VA (#0317100) 
since 1940. The gage is approximately 6.0 miles upstream of the RAAP intake #1. The flow 
frequencies for the gage and discharge point are presented below. The values at the discharge points 
were calculated using drainage area proportions and account for the known withdrawals located 
between the gage and the outfalls. This analysis does not address any other withdrawals, discharges, 
or springs which may influence the flow in the New River between the gage and the downstream-
most outfall (028) for RAAP. 

New River at Radford, VA (#03171000): 

Drainage Area = 2,748 mi2 

1Q10 = 465 MGD High Flow 1Q10 = 543 MGD 
7Q10 = 573 MGD High Flow 7Q10 = 782 MGD 
30Q5 = 737 MGD HM = 1519 MGD 
30Q10= 659 MGD High Flow 30Q10 = 1073 MGD 
ANN AVG = 2453MGD 

The high flow months are January through May. 

Using drainage area proportions, the river flows were projected to just above outfall 004. The 
withdrawals by the Radford Army Ammunition Plant (RAAP) intake #1 (Bldg. 408) and the 
Blacksburg, Christiansburg, VPI Water Authority (BCVPIWA) and the discharges from the Peppers 
Ferry STP and Christiansburg STP were incorporated into the analysis. The average discharged by 
the Peppers Ferry STP was 4.4 MGD. The average discharged by Christiansburg STP was 2.4 MGD. 
The withdrawal data for RAAP and the BCVPIWA were taken from the Virginia Water Use Data 
System for the period 2012-2014. The maximum daily withdrawal for RAAP #1 was 29.4 MGD 
while the BCVPIWA maximum daily withdrawal was 9.5 MGD. 



New River above RAAP Outfall 004 

Drainage Area 
1Q10 = 440 MGD 
7Q10 = 550 MGD 
30Q5 = 717 MGD 
30Q10= 637 MGD 
ANN AVG = 2460 MGD 

2,791.27 mi2 

High Flow 1Q10= 519 MGD 
High Flow 7Q10= 762 MGD 

HM = 1511 MGD 
High Flow 30Q10 = 1058 MGD 

Projecting 004 flows to 005 and 030, 

New River above RAAP Outfall 005 and 030: 

Drainage Area 
1Q10 = 440 MGD 
7Q10 = 550 MGD 
30Q5 = 717 MGD 
30Q10= 637 MGD 
ANN AVG = 2460 MGD 

2,791.54 mi2 

High Flow 1Q10 = 
High Flow 7Q10 = 

HM = 

520 MGD 
762 MGD 

1511 MGD 
High Flow 30Q10 = 1058 MGD 

Projecting 005 flows to 006, 

New River above RAAP Outfall 006: 

1Q10 = 
7Q10 = 
30Q5 = 
30Q10 = 

Drainage Area = 2,792.33 mi2 

440 MGD High Flow 1Q10 = 
550 MGD High Flow 7Q10 = 
717 MGD HM = 
638 MGD High Flow 30Q10 = 

520 MGD 
763 MGD 

1511 MGD 
1058 MGD 

ANN AVG = 2460 MGD 

Projecting 006 flows to 029, 

New River above RAAP Outfall 029: 

Drainage Area: 

1Q10 = 440 MGD 
7Q10 = 550 MGD 
30Q5 = 717 MGD 
30Q10= 638 MGD 
ANN AVG = 2461 MGD 

: 2,792.56 mi2 

High Flow 1Q10 = 
High Flow 7Q10 = 

HM = 
High Flow 30Q10 

520 MGD 
763 MGD 

1512 MGD 
1058 MGD 



Projecting 029 flows to 026, 

New River above RAAP Outfall 026: 

Drainage Area = 2,792.712 mi 2 

1Q10 = 440 MGD High Flow 1Q10 = 520 MGD 
7Q10 = 550 MGD High Flow 7Q10 = 763 MGD 
30Q5 = 717 MGD HM = 1512 MGD 
30Q10= 638 MGD High Flow 30Q10 = 1058 MGD 
ANN AVG = 2461 MGD 

Projecting 026 flows to 007, 

New River above RAAP Outfall 007: 

Drainage Area = 2,792.726 mi 2 

440 MGD High Flow 1Q10= 520 MGD 
550 MGD High Flow 7Q10= 763 MGD 
717 MGD HM = 1512 MGD 

1Q10 = 
7Q10 = 
30Q5 = 
30Q10= 638 MGD 
ANN AVG = 2461 MGD 

High Flow 30Q10 = 1058 MGD 

Downstream of Outfall 007, Stroubles Creek enters the New River. RAAP operates two outfalls on 
the Stroubles Creek which require flow frequencies. The flows in Stroubles Creek were determined 
using the USGS continuous record gage on the Walker Creek at Bane, VA (#03173000) and drainage 
area proportions. This analysis does not address any withdrawals, discharges, or springs which may 
influence the flows in Stroubles Creek upstream of the discharge points. 

Walker Creek at Bane, VA (#03173000): 

Drainage Area = 305 mi2 

1Q10 = 19 MGD High Flow 1Q10= 29 MGD 
7Q10 = 21 MGD High Flow 7Q10= 37 MGD 
30Q5 = 26 MGD HM = 72 MGD 
30Q10 = 24 MGD 
ANN AVG = 207 MGD 

High Flow 30Q10 = 56 MGD 

Stroubles Creek at Outfall 012: 

Drainage Area: 

1Q10 = 1.5 MGD 
7Q10 = 1.6 MGD 
30Q5 = 2.0 MGD 
30Q10= 1.8 MGD 
ANN AVG = 16 MGD 

23.47 mi2 

High Flow 1Q10= 2.2 MGD 
High Flow 7Q10= 2.8 MGD 

HM = 5.5 MGD 
High Flow 30Q10 = 4.3 MGD 



Projecting 012 flows to 014, 031, and 032, 

Stroubles Creek at Outfall 014, 031, and 032: 

Drainage Area = 24.19 mi2 

1Q10 = 1.5 MGD High Flow 1Q10= 2.3 MGD 
7Q10 = 1.7 MGD High Flow 7Q10= 2.9 MGD 
30Q5 = 2.1 MGD HM = 5.7 MGD 
30Q10= 1.9 MGD 
ANN AVG = 16 MGD 

High Flow 30Q10= 4.4 MGD 

Adding the Stroubles Creek flow and drainage area to 007: 

New River below Stroubles Creek: 

Drainage Area = 2816.97 mi2 

1Q10 = 442 MGD 
7Q10 = 552 MGD 
30Q5 = 719 MGD 
30Q10= 640 MGD 
ANN AVG = 2477 MGD 

High Flow 1Q10 = 
High Flow 7Q10 = 

HM = 

522 MGD 
766 MGD 

1517 MGD 
High Flow 30Q10 = 1063 MGD 

Lower Stroubles WWTP discharges into the New River between the New River below Stroubles 
Creek and Outfall 024. The average discharge from Lower Stroubles from 2012-2014 was 5.3 MGD. 

New River above RAAP Outfall 024: 

Drainage Area = 2,862.93 mi2 

1Q10 = 458 MGD High Flow 1Q10 = 539 MGD 
7Q10 = 570 MGD High Flow 7Q10 = 788 MGD 
30Q5 = 741 MGD HM = 1556 MGD 
30Q10= 660 MGD High Flow 30Q10 = 1091 MGD 
ANN AVG = 2529 MGD 

Projecting 024 flows to 028, 

New River above RAAP Outfall 028: 

1Q10 = 
7Q10 = 
30Q5 = 
30Q10 = 

Drainage Area = 2,862.95 mi 
458 MGD High Flow 1Q10= 539 MGD 
570 MGD High Flow 7Q10= 788 MGD 
741 MGD HM = 1556 MGD 
660 MGD High Flow 30Q10 = 1091 MGD 

ANN AVG = 2529 MGD 



Attachment C 

Site Visit Report 



DEPARTMENT OF ENVIRONMENTAL QUALITY - BLUE RIDGE REGIONAL OFFICE 
VPDES STORM WATER FACILITY INSPECTION REPORT 

FACILITY NAME: Radford Army Ammunition Plant (RAAP) > . PERMIT NO.: VA0000248 

FACILITY ADDRESS: State Route 114 - Radford, VA 24143 

MAILING ADDRESS: P.O. Box 1 - Radford, VA 24143 

FACILITY 
REPRESENTATIVES: 

Brad Jennings- U.S. Army 
Mary Ann Bogucki & Gregg Hatfield - BAE Systems 

CONTACT 
INFORMATION: (540) 639-8658 

INDUSTRIAL 
SECTORS: 

Sector C - Chemical and Allied Products 
Sector L - Landfills, Land Application Sites and Open Dumps 
Sector O-Steam Electric Power Generating Facilities, Including Coal Handling Areas 
Sector P - Transportation Facilities 

Sector TW - Treatment Works 

SIC CODE(S): 2821, 2869, 2873, 2892, 2899,4911, 4952, 4953 

INSPECTOR: Ryan L Hendrix JNS^CTION Q8/30/2013 ANNOUNCED? 
(Y or N) 

Y 

STORM WATER POLLUTION PREVENTION PLAN (SWPPP) 

Does the facility have a SWPPP on site (Y or N)? Is the SWPPP being implemented (Y or N)? 

SWPPP REVIEW 

ELEMENT ADDRESSED IN SWPPP? (Y or N) NOTES 

Site location and drainage map Y 

Outfalls and receiving waters Y 

SWPPP implementation team Y* The SWPPP implementation team needs to be updated. . 

Material storage and inventory Y 
The facility's spill prevention, control, and countermeasure 
(SPCC) plan also addresses material storage and inventory. 

Maintenance, loading, disposal, etc. Y 

Pollutant sources Y 

Title III Section 313 chemicals Y 

Non-storm water discharges Y 

Best Management Practices (BMP) ' Y \ ' 

Good housekeeping Y - -. 

Storm water inspection reports ' Y 

Spill/leak prevention and response Y 
The facility's SPCC plan also addresses spill prevention and 
response. 

Sediment erosion control and runoff Y • 

Employee training Y 

Certification statement . Y* The certification statement needs to be updated. 

Comment (s): See the requests for corrective action section for additional details. 



Facility Name: Radford Army Ammunition Plant 
Storm Water Inspection Report - Page 3 

OUTFALL OBSERVATIONS 

Outfall # Condition of Effluent Condition of Receiving Stream 
Samples Collected 

(Y or N) 

004 No discharge Slightly Turbid N •' ' 

012 No discharge Slightly Turbid .;• N / 

041 (3L) No discharge Slightly Turbid N ; . 

041 (1H) No discharge Slightly Turbid 

044 (15Z) No discharge Slightly Turbid 

050 (11A) No discharge Slightly Turbid N 

050 (12A) No discharge Slightly Turbid N 

054 (16A) No discharge Slightly Turbid N 

OUTFALL DISCUSSION: 
Outfall 004: This outfall is located on the northwest side of the Montgomery County side of the facility and drains 
storm water from the areas surrounding the acid tank battery, above ground storage tanks (AST), and coal pile 
area. Storm water flows by sheet flow to various collection points and is conveyed by a drainage ditch to outfall 
004 and ultimately the New River. 

Outfall 012: This outfall is located on the eastern side of the Montgomery County side of the facility and drains 
storm water from the areas surrounding the old TNT production facility. Storm water flows by sheet flow to 
various collection points and is conveyed by the storm water collection system to outfall 012 and ultimately 
Stroubles Creek. 
Outfall 041: All outfalls within the 041 drainage area are located on the northern side of the Montgomery side of 
the facility and drain storm water from the areas surrounding 4 t h Roll Powder production facilities. Storm water 
flows by sheet flow to various collection points and is conveyed by the storm water collection system to various 
outfalls prior to discharging to the New River. 

Outfall 044: All outfalls within the 044 drainage area are located on the northeastern side of the Montgomery side 
of the facility and drain storm water from the areas surrounding powder finishing facilities. Storm water flows by 
sheet flow to various collection points and is conveyed by the storm water collection system to various outfalls 
prior to discharging to the New River. 
Outfall 050: All outfalls within the 050 drainage area are located on the eastern side of the Pulaski County side of 
the facility and drain storm water from the areas surrounding the magazine storage facilities. Storm water flows 
by sheet flow to various collection points and is conveyed by the storm water collection system to various 
outfalls prior to discharging to the New River. 
Outfall 054: All outfalls within the 054 drainage area are located on the northwestern side of the Montgomery side 
of the facility and drain storm water from the areas surrounding C-Line Powder production facilities. Storm water 
flows by sheet flow to various collection points and is conveyed by the storm water collection system to various 
outfalls prior to discharging to the New River. 

DESCRIPTION AND EFFECTIVENESS OF BMPs/CONTROLS USED ON SITE: 

RAAP is a government owned, contractor operated industrial facility responsible for the manufacturing of 
propellants, explosives, and chemical materials for the U.S. Army. As such the facility is covered by multiple 
industrial sectors and implements a variety of sector specific control measures to address pollutants concern. 
However, the primary BMPs for the entire facility are limiting the exposure of pollutants, containment, and good 
housekeeping. No chemicals are exposed to storm water and all chemicals received are stored under roof and/or 
within containment areas. All storm water from containment areas is inspected/tested prior to being released 
and in most cases is released to the chemical sewer system. 

The facility also tries to utilize vegetative buffers and swales as much as possible to minimize the amount of 
storm water that can flow into the industrial areas. Additionally, certain drainage areas have storm water 
retention and/or retention basins to control discharges and increase the capture of particulate matter from the 
industrial facilities. Good housekeeping practices appear to be in use and the site appeared well maintained and 
all pavement areas appeared free of particulates, spills, etc. 



DEPARTMENT OF ENVIRONMENTAL QUALITY / BLUE RIDGE REGIONAL OFFICE 
WASTEWATER FACILITY - INSPECTION REPORT 

PREFACE 

VPDES/State Certification No. (RE) Issuance Date Amendment Date Expiration Date 

VA0000248 06/10/2010 06/09/2015 

Facility Name Address Telephone Number 

Radford Army Ammunition Plant 
Route 114 
Radford, VA 

(540) 639-7631 

Owner Name Address Telephone Number 

U.S. Army and BAE Systems 
P.O. Box 1 
Radford, VA 24143 

(540) 639-7631 

Responsible Official Title Telephone Number 

Lt. Col. Byron Penland 
Jay Stewart 

Commanding Officer - US Army 

Environmental Manager - BAE 

(540) 639-7631 

(540) 639-8658 

Responsible Operator Operator Cert. Class/number Telephone Number 

Mr. Gregg Hatfield Class I -1965000 
(804) 847-7678 (Bioplant) 
(804) 639-7417 (Office) 

TYPE OF FACILITY: 

DOMESTIC INDUSTRIAL 

Federal Major Major X Primary 

Non-federal Minor Minor Secondary X 

INFLUENT CHARACTERISTICS: DESIGN: / r ; : > - ; 

Flow 

Population Served 

Connections Served 

BOD5 

TSS 

EFFLUENT LIMITS: SPECIFY UNITS 

num Parameter Minimum Average Maximum Parameter Minimum Average Maxir num 

PLEASE SEE ATTACHED EFFLUENT LIMITATIONS PAGE 

Receiving Stream 
New River and Stroubles 
Creek 

Basin New River 

Discharge Point (LONG) 
Multiple outfalls 

Discharge Point (LAT) 
Multiple outfalls 



Problems identified at last inspection: 

There were no problems identified during the previous inspection. 

VPDES NO. VA0000248 

Corrected Not Corrected 

SUMMARY 

Requests for Corrective Action: 

1. RBC No. 4 - 2 was out of service at the time of inspection due to a motor and gearbox failure. The necessary 
replacement parts have been ordered and the new motor has already been received and is onsite. Please 
notify this office once all repairs have been made and the RBC is fully functional. 

2. RBC No. 118 was out of service at the time of inspection due to a bearing failure. The necessary replacement 
parts had already been ordered and were onsite at the time of inspection. Please notify this office once all 
repairs have been made and the RBC is fully functional. 

> This request was addressed on November 01,2012, when the facility forwarded correspondence showing 
that RBC No. 118 had been repaired and was placed back in service. No further action is required at this 
point in time. 

3. The seal between the effluent weirs and the clarifier launders, for both secondary clarifiers, has completely 
come loose in places and is allowing wastewater to short circuit and flow under the effluent weirs. 
Additionally, there are sections of loose seal material in the effluent launders which are acting to block 
effluent flow and provide an area for solids to accumulate. Please submit a plan of action detailing how the 
facility intends to address this item. 

Comments: 

There are no additional comments at this point in time. 
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DEPARTMENT OF ENVIRONMENTAL QUALITY - BLUE RIDGE REGIONAL OFFICE, ROANOKE 
WASTEWATER FACILITY 

INSPECTION REPORT 
PREFACE 

VPDES/State Certification No. (RE) Issuance Date Amendment Date Expiration Date 

VA0000248 06/10/2010 07/01/2013 06/9/2015 

Facility Name Address Telephone Number 

Radford Army Ammunition Plant 
114 Pepper's Ferry Road (SR 114) 

Radford, VA 
(540) 639-7631 

Owner Name Address Telephone Number 

U.S. Army and 
BAE Systems Ordnance Systems, Inc. 

P.O. Box 1 
Radford, VA 24143 

(540) 639-7631 

Responsible Official Title Telephone Number 

LTC Wm Byron Penland 
Jay Stewart 

Commanding Officer 
Environmental Manager 

(540) 639-7631 

Responsible Operator Operator Cert. Class/Number Telephone Number 

Greg Hatfield Class 11-1965006036 (540) 639-8320 

TYPE OF FACILITY: 

DOMESTIC INDUSTRIAL 

Federal Major Major Primary 

Non-federal Minor Minor Secondary 

INFLUENT CHARACTERISTICS: DESIGN: 

Flow 
PS026-1.0 MGD 
PS028 - 0.7 MGD 

Population Served -1500 

Connections Served Unknown 

BOD5 

TSS 

EFFLUENT LIMITS: SPECIFY UNITS 

Parameter Minimum Average Maximum Parameter Minimum Average Maximum 

PLEASE SEE ATTACHED EFFLUENT LIMITATIONS PAGES 

Receiving Stream New River 

Basin New River 

Discharge Points (LAT)* PS026-37" 11' 29.85" N 
PSQ28-370 11' 13.24" Hj 

Discharge Points (LONG)* PS026 - 80 0 31' 53.23" W 
PS028-80" 34' 28.60" W$ 

* Latitude and longitude coordinates were verified with DEQ's GPS Data Reviewer. $ Taken at dechlorination unit. 



Problems identified at last inspection: 

1. Submit a schedule to remove the plants from the sludge drying beds. 

2. Submit a schedule to repair the P.S. 026 trickling filter spray ports. 

3. Remove the grass from the P.S. 026 chlorine contact tank. 

VPDES NO. VA0000248 

Corrected Not Corrected 

[X] [ ] 

[X] [ ] 

[X] [ ]• 

SUMMARY 

Requests for action: 

1. Repair and/or replace the broken flow deflectors on the rotating distribution arms of the 026 
trickling filter. 

2. The 026 chlorine room fan and lights must activate automatically when the chlorine building's door is 
opened. In accordance with the regulation cited below, an addition outdoor switch must be provided to 
activate the lights before entering the 026 chlorine building. 

From the State Water Control Board, Sewage Collection and Treatment Regulations (February 12, 2004), 
9VAC 25-790-750 F. 6. "The controls for the fans and lights shall be such that they can automatically operate 
when the door is opened if a remote disconnect or override switch is provided in an identifiable, safe, remote 
location and they can also be manually operated from the outside without opening the door." 

3. The temperature of the 026 digester is not maintained at an adequate temperature for microorganism 
activity (38 °F at time of inspection). Most digestion processes cease below 50 °F and as such, this tank's 
only current function is for sludge holding. The digester must be heated gradually (approximately 1 °F per 
day) toward an ideal range of 90 to 100 °F. If this course is taken, process control testing will be necessary 
to adequately monitor the digestion process. An alternative, is to maintain the digester's current status and 
consider routine pumping and hauling of the sludge contents to another facility for further sludge 
processing as noted in the Inspector's Comments below. This option will require a modification of the 
facility's current O&M manual. 

4. Clean and refurbish the 026 sludge drying beds and return to service (see inspector's comments 
below). Routine maintenance should be scheduled and provided if the beds are restored to 
operational conditions. 

Inspector's Comments: According to the RAAP Environmental Staff, sludge is only pumped from the 
026 digester to the sand drying beds approximately once per year. As such, 
the facility may wish to obtain cost comparisons between annual pumping 
and hauling from the digester and refurbishing and maintaining the sand 
drying beds. The cost of pumping and hauling might be significantly cheaper. 
If pumping and hauling becomes the preferred method of sludge disposal, the 
current O&M manual would require modification to reflect this operational 
change. 
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Attachment D 

Ambient Water Quality Information 
• STORET Data (Station 4ASRE022.71) 
• 2012 305b Watershed Summary Report 

(Excerpt) 



Store Data for Station 9-NEW081.72: Physical Parameters 

Dry Season Wet Season (High Flow Months 
Date Temp (C; Ph Hardness Date Temp (C) Ph Date Temp (C) Ph Hardness 
6/22/1999 18.5 7.92 78.0 7/19/2011 23.4 7.8 1/28/1999 6.4 7.89 154.0 

7/26/1999 22.5 7.9 77.0 9/15/2011 20.5 8.5 2/10/1999 6.3 8.16 76.0 

8/17/1999 23 7.71 69.6 11/29/2011 10.2 8.2 3/30/1999 8.1 8.51 60.0 

9/21/1999 19.1 7.9 59.3 6/19/2012 21 7.8 4/26/1999 12.5 8.18 126.0 

10/13/1999 16.9 7.84 75.2 8/22/2012 21.9 7.9 5/10/1999 13.8 8.2 62.0 

11/16/1999 9 7.51 69.6 10/17/2012 14.3 8.3 1/26/2000 1.9 7.52 65.1 

12/14/1999 54.2 12/12/2012 6.6 7.3 2/14/2000 4.3 7.61 60.9 

6/26/2000 20.9 7.68 62.0 7/11/2013 21.19 7.37 3/29/2000 11.4 7.94 61.0 

7/26/2000 20.6 7.55 72.6 7/30/2013 21.5 7.5 4/6/2000 10.6 7.99 59.0 

8/16/2000 23.7 7.63 72.4 9/18/2013 20.1 7.7 5/24/2000 16.3 7.9 92.0 

9/19/2000 19.1 7.49 75.9 11/18/2013 12.4 7.9 5/24/2000 16.3 7.9 
10/18/2000 16.2 7.71 83.4 12/2/2013 7.4 7.5 1/17/2001 3.3 8.21 75.3 

11/29/2000 8.5 8.01 63.3 6/9/2014 20 7.8 2/6/2001 8.2 8.4 155.0 

12/27/2000 6.5 8.3 65.4 8/12/2014 20.43 7.47 3/8/2001 6.1 8.49 28.1 

6/25/2001 17.3 7.27 114.0 10/2/2014 18.75 7.33 4/10/2001 13.1 7.89 73.4 

7/17/2001 21.8 8.1 52.1 12/17/2014 7.66 8.21 5/17/2001 13.5 8.09 112.0 

8/15/2001 22.1 7.61 68.9 1/23/2002 6 8.01 67.8 

9/11/2001 21.4 7.72 57.6 2/25/2002 8.1 8.24 47.0 

10/25/2001 17.5 8.33 40.1 3/18/2002 8.5 8.09 109.0 

11/27/2001 147.8 4/30/2002 13.59 7.72 81.2 

12/18/2001 10.6 8.48 44.5 5/30/2002 16.98 7.58 89.3 

6/25/2002 19.79 7.28 79.2 1/22/2003 4.93 8.05 93.8 

7/30/2002 23.08 7.23 74.5 2/11/2003 3.1 8.23 73.4 

8/20/2002 22.9 7.23 62.1 3/10/2003 8.27 7.93 91.4 
9/19/2002 21.75 7.61 101.0 4/10/2003 10.56 8.12 178.0 

10/31/2002 13.2 7.13 68.7 2/18/2004 5.14 7.75 
11/20/2002 10.55 7.6 106.0 4/21/2004 13.73 7.59 
12/12/2002 7.02 7.64 69.1 2/17/2005 4.63 8.06 
6/12/2003 17.26 7.79 103.0 4/19/2005 12.08 8.11 
8/19/2003 22.46 7.37 2/21/2006 5.1 7.8 

10/27/2003 14.41 7.72 Statistic pH Temp (C) Hardnes >s 4/6/2006 9.2 6.8 
12/22/2003 8.2 7.6 Average 8C ).3 1/17/2007 7.1 8 
6/22/2004 20.9 7.47 10th %'ile 7.3 3/20/2007 8.8 8.2 6/22/2004 20.9 7.47 10th %'ile 7.3 3/20/2007 8.8 8.2 
8/25/2004 
10/27/2004 

23.3 
14.3 

7.63 
7.1 

90th %'ile 
90% (Wet) 

8.3 5/9/2007 

1/23/2008 
14.8 
5.6 

8.3 
8 

8/25/2004 
10/27/2004 

23.3 
14.3 

7.63 
7.1 

90th %'ile 
90% (Wet) 

8.3 
16.3 : 

5/9/2007 

1/23/2008 
14.8 
5.6 

8.3 
8 

12/1/2004 

6/7/2005 

11.11 

17.7 

7.45 

7.8 

90% (Ann) 22.3 : 3/5/2008 

5/15/2008 

5.9 

16.4 

8.1 

8/10/2005 24 7.2 1/22/2009 5.5 8.2 
10/27/2005 13.1 7.8 3/10/2009 7.1 8.2 
12/19/2005 5.4 7.5 5/12/2009 15.1 6.8 
6/8/2006 17.6 7 1/28/2010 8.9 8.2 
8/14/2006 23.2 7.6 3/24/2010 11.2 8.3 
10/5/2006 18.9 7.2 5/18/2010 16.7 7.4 
12/14/2006 6.2 8.2 5/26/2010 20.1 8.3 
7/17/2007 23.1 7.7 1/20/2011 1.7 8.4 
9/27/2007 22.2 8.2 3/24/2011 10 7.9 
11/29/2007 9.7 8.1 5/11/2011 16.7 8.3 
7/2/2008 21.1 7.5 5/18/2011 15.6 7.5 
9/10/2008 21.5 8.2 1/25/2012 5.3 8.2 
11/19/2008 9.6 8.3 4/3/2012 13 8.2 
7/21/2009 21.6 8.5 1/15/2013 6.4 7.3 
9/21/2009 20.8 8.2 3/7/2013 4.7 7.6 
11/17/2009 11.6 8.1 5/23/2013 16.5 7.7 
7/20/2010 24.6 8 2/19/2014 5.4 7.6 
9/2/2010 26.1 8 4/29/2014 11.7 7.7 
10/25/2010 16.2 7.3 1/20/2015 5.53 7.51 
11/18/2010 12 8.2 3/11/2015 5.81 7.99 



2012 Impaired Waters 
VIRGINIA DEPARTMENT OF Categories 4 and 5 b y D C R Watershed* 
ENVIRONMENTAL QU\UTY 

New River Basin 
Fact Sheet prepared for OCR Watershed: N22* 

Cause Group Code: N29R-01-PCB New River, Claytor Lake, Peak Creek, Reed Creek and Stony Creek 

Location: The impairment begins at the I-77 bridge crossing the New River and extends downstream to the VA/WVA State Line 
and includes the tributaries Peak Creek and Reed Creek as described below. 

City / County: Giles Co. Montgomery Co. Pulaski Co. Radford City 

Use(s): Fish Consumption 

Cause(s) / 
VA Category: PCS in Fish Tissue/ 5A 

The Virginia Department of Health (VDH) issued a fish consumption advisory on August 6, 2001 for polychlorinated 
biphenyls (PCBs) for the lower portion of the New River (Rt. 114 Bridge downstream to the VA / WVA State Line - 52.0 
miles) based on fish tissue collections from Carp. An Advisory extension to Claytor dam was issued 8/06/2003 (11.47 
miles) recommends that no carp be consumed in these waters and no more than two meals per month of flathead and 
channel catfish. The VDH PCB Fish Consumption Advisory was further extended upstream on the New River (13 miles) 
to the I-77 Bridge to include the lower portions of Peak Creek (4.02 miles), Reed Creek (16.35 miles) and Claytor Lake 
(4,287 acres) on 12/02/2004. The VDH advises consumption should not exceed two meals per month for carp and 
smallmouth bass. The VDH level of concern is 50 parts per billion (ppb) in fish tissue. 

There are eight fish tissue collection sites within the 2010 data window reporting exceedances ofthe WQS based 20 ppb 
fish tissue value (TV) (VDH 50 ppb). These data are reviewed by the VDH in making an advisory determination. A 
complete listing of collection sites and associated fish tissue data are available at 
http://www.deq.virginia.gov/fishtissue/fishtissue.html. A more detailed presentation ofthe data can also be found using 
an interactive mapping application at http://gisweb.deq.state.va.us/. The VDH Advisory information is also available via 
the web at http://www.vdh.virginia.gov/Epidemiology/PublicHealthToxicology/Advisories/. 

9-SNC000.20- 2004 fish tissue finds with application of the new WQS TV for PCB (20 ppb) the addition of 3 species 
exceeding the new TV criterion. Rock Bass (size 16-20 cm) at 25.21, SM Bass (size 28.6-30.5 cm) at 22.13 and White 
sucker (1 fish) at 30.08 ppb. Stony Creek is therefore a 2010 addition based on the new WQS PCB tissue value of 20 
ppb. 

TMDL 
Cycle Schedule or 
First EPA 

Assessment Unit / Water Name / Description Cause Category / Name Nested Listed Approval Size 
VAW-N22R_NEW01A00/ New River / The New River 5A PCB in Fish Tissue 2002 2014 3.47 
mainstem from the confluence of Back Creek downstream to 
the Watershed Boundary at the Montgomery / Giles County 
Line. 
VAW-N22R_NEW02A00 / New River / New River 5A PCB in Fish Tissue 2002 2014 2.88 
mainstem from the Radford Army Arsenal Plant downstream 
intake near Whitethorne downstream to the confluence of 
Back Creek. 
VAW-N22R_NEW03A00 / New River / New River 5A PCB in Fish Tissue 2002 2014 4.52 
mainstem from the confluence of Stroubles Creek 
downstream to the Radford Army Arsenal Plant downstream 
water intake near Whitethorne. 
VAW-N22R_NEW04A00 / New River / New River 5A PCB in Fish Tissue 2002 2014 2.35 
mainstem from the Radford Army Arsenal Plant upstream 
intake/Pepper's Ferry Region POTW outfall downstream to the 
confluence of Stroubles Creek. 

FINAL 12/12/2013 Page 10 



2012 Impaired Waters 
f~* r 

ENVIRONMENTAL QUALITY 
VIRGINIA DEPARTMENT OF <*v Categories 4 and 5 b y D C R Watershed* 

New River Basin 
Fact Sheet prepared for OCR Watershed: N22* 

TMDL 
Cycle Schedule or 
First EPA 

Assessment Unit / Water Name / Description Cause Category / Name Nested Listed Approval Size 
VAW-N22R_NEW05A00 / New River / New River 5A PCB in Fish Tissue 2002 2014 1.77 
mainstem from the Blacksburg /Christiansburg A/PI Authority 
intake at Rt. 114 downstream to the Radford Army Arsenal 
Plant upstream intake / Pepper's Ferry Regional POTW outfall. 
VAW-N22R_NEW06A00 / New River / New River 5A PCB in Fish Tissue 2006 2018 1.73 
mainstem from the Watershed Boundary at the Crab Creek 
confluence downstream to the Blacksburg /Christiansburg 
A/PI Authority intake. 

New River, Claytor Lake, Peak Creek, Reed Creek and Stony Creek 
DCR Watershed: N22* Estuary Reservoir River 

. _ .. (Sq. Miles) (Acres) (Miles) 
Fish Consumption 

PCB in Fish Tissue - Total Impaired Size by Water Type: 16.72 

Sources: 

Source Unknown 

•Header Information: Location, City/County, Cause/VA Category and Narratives; describe the entire extent of the Impairment. Sizes presented are 
for Assessment Units (Alls) lying within the DCR Watershed boundary noted above. 

FINAL 12/12/2013 Page 11 



Attachment E 

Wasteload and Limit Calculations 
• Mixing Zone Calculations (MIXER) 
• Wasteload Allocation Spreadsheet 
• STATS Program Results 
• DO Model 



mix 004.txt 

Mixing Zone predictions for RAAP 004 

Effluent Flow = 0.04 MGD 
Stream 7Q10 = 550 MGD 
Stream 30Q10 = 637 MGD 
Stream 1Q10 = 440 MGD 
Stream slope = .001 f t / f t 
Stream width = 550 f t 
Bottom scale = 3 
Channel scale = 1 

Mixing zone Predictions @ 7Q10 

Depth = 2.1685 f t 
Length = 150743.34 f t 
Velocity = .7139 ft/sec 
Residence Time = 2.444 days 

Recommendation: 

A complete mix assumption i s a p p r o p r i a t e f o r t h i s s i t u a t i o n p r o v i d i n g no more 
than 

81.83% o f t he 7Q10 i s used. 

M ix ing Zone P r e d i c t i o n s @ 30Q10 

Depth = 2.369 f t 
Length = 139970.67 f t 
V e l o c i t y = .7569 f t / s e c 
Residence Time = 2.1405 days 

Recommendation: 

A complete mix assumption i s a p p r o p r i a t e f o r t h i s s i t u a t i o n p r o v i d i n g no more 
than 

93.44% o f the 30Q10 i s used. 

Mix ing Zone P r e d i c t i o n s @ 1Q10 

Depth = 1.8961 f t 
Length = 168700.38 f t 
V e l o c i t y = .6532 f t / s e c 
Residence Time = 71.7418 hours 

Recommendation: 

A complete mix assumption i s a p p r o p r i a t e f o r t h i s s i t u a t i o n p r o v i d i n g no more 
than 

1.39% o f t he 1Q10 i s used. 

V i r g i n i a DEQ Mix ing Zone A n a l y s i s Vers ion 2 . 1 
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mix OOS.txt 

M ix ing Zone P r e d i c t i o n s f o r RAAP 005 

E f f l u e n t Flow = 0 . 4 1 MGD 
Stream 7Q10 = 550 MGD 
Stream 30Q10 = 637 MGD 
Stream 1Q10 = 440 MGD 
Stream s lope = .001 f t / f t 
Stream w i d t h = 400 f t 
Bottom sca le = 3 
Channel sca le = 1 

M ix ing zone P r e d i c t i o n s @ 7Q10 

Depth = 2.6317 f t 
Length = 67618.99 f t 
V e l o c i t y = .8094 f t / s e c 
Residence Time = .9669 days 

Recommendation: 

A complete mix assumption i s a p p r o p r i a t e f o r t h i s s i t u a t i o n and the e n t i r e 7Q10 

may be used. 

M ix ing Zone P r e d i c t i o n s @ 30Q10 

Depth = 2.8753 f t 
Length = 62760.18 f t 
V e l o c i t y = .8579 f t / s e c 
Residence Time = .8467 days 

Recommendation: 

A complete mix assumption i s a p p r o p r i a t e f o r t h i s s i t u a t i o n and the e n t i r e 
30Q10 

may be used. 

M ix ing Zone P r e d i c t i o n s @ 1Q10 

Depth = 2.3006 f t 
Length = 75716.93 f t 
V e l o c i t y = .7408 f t / s e c 
Residence Time = 28.3907 hours 

Recommendation: 

A complete mix assumption i s a p p r o p r i a t e f o r t h i s s i t u a t i o n p r o v i d i n g no more 
than 

3.52% o f t he 1Q10 i s used. 

V i r g i n i a DEQ Mix ing Zone A n a l y s i s Vers ion 2 . 1 
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mix 0 0 6 . t x t 

M ix ing Zone P r e d i c t i o n s f o r RAAP 006 

E f f l u e n t Flow = 11.0 MGD 
Stream 7Q10 = 550 MGD 
Stream 30Q10 = 638 MGD 
Stream 1Q10 = 440 MGD 
Stream s lope = .001 f t / f t 
Stream w i d t h = 550 f t 
Bottom sca le = 3 
Channel sca le = 1 

Mix ing zone P r e d i c t i o n s @ 7Q10 

Depth = 2.1944 f t 
Length = 149249.26 f t 
V e l o c i t y = .7195 f t / s e c 
Residence Time = 2.4008 days 

Recommendation: 

A complete mix assumption i s a p p r o p r i a t e f o r t h i s s i t u a t i o n p r o v i d i n g no more 
than 

83.31% o f the 7Q10 i s used. 

Mix ing Zone P r e d i c t i o n s @ 30Q10 

Depth = 2.3956 f t 
Length = 138661.97 f t 
V e l o c i t y = .7625 f t / s e c 
Residence Time = 2.1048 days 

Recommendation: 

A complete mix assumption i s a p p r o p r i a t e f o r t h i s s i t u a t i o n p r o v i d i n g no more 
than 

95.02% o f t he 30Q10 i s used. 

M ix ing Zone P r e d i c t i o n s @ 1Q10 

Depth = 1.9243 f t 
Length = 166620.62 f t 
V e l o c i t y = .6596 f t / s e c 
Residence Time = 70.1664 hours 

Recommendation: 

A complete mix assumption i s a p p r o p r i a t e f o r t h i s s i t u a t i o n p r o v i d i n g no more 
than 

1.43% o f t he 1Q10 i s used. 

V i r g i n i a DEQ Mix ing Zone A n a l y s i s Vers ion 2 . 1 
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mix 0 0 7 . t x t 

M ix ing zone P r e d i c t i o n s f o r RAAP 007 

E f f l u e n t Flow = 2.62 MGD 
Stream 7Q10 = 5 5 0 MGD 
Stream 30Q10 = 638 MGD 
Stream 1Q10 = 440 MGD 
Stream s lope = .001 f t / f t 
Stream w i d t h = 600 f t 
Bottom sca le = 3 
Channel sca le = 1 

M ix ing Zone P r e d i c t i o n s @ 7Q10 

Depth = 2.0632 f t 
Length = 187123.22 f t 
V e l o c i t y = .691 f t / s e c 
Residence Time = 3.1341 days 

Recommendation: 

A complete mix assumption i s a p p r o p r i a t e f o r t h i s s i t u a t i o n p r o v i d i n g no more 
than 

63.81% o f the 7Q10 i s used. 

Mix ing Zone P r e d i c t i o n s @ 30Q10 

Depth = 2.255 f t 
Length = 173688.03 f t 
V e l o c i t y = .7329 f t / s e c 
Residence Time = 2.7428 days 

Recommendation: 

A complete mix assumption i s a p p r o p r i a t e f o r t h i s s i t u a t i o n p r o v i d i n g no more 
than 

72.92% o f the 30Q10 i s used. 

Mix ing zone P r e d i c t i o n s @ 1Q10 

Residence Time = 91.8972 hours 

Recommendati on : 

A complete mix assumption i s a p p r o p r i a t e f o r t h i s s i t u a t i o n p r o v i d i n g no more 
than 

1.09% o f the 1Q10 i s used. 

V i r g i n i a DEQ M ix i ng Zone Ana lys i s Vers ion 2 . 1 

Depth 
Length 
velocity 

= 1.8053 f t 
= 209265.38 f t 
= .6325 ft/sec 
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mix 012. tx t 

Mixing Zone Predict ions fo r RAAP 012 

Ef f luent Flow = 0.004 MGD 
Stream 7Q10 = 1 . 6 MGD 
Stream 30Q10 = 1.8 MGD 
Stream 1Q10 = 1.5 MGD 
Stream slope = .001 f t / f t 
Stream width = 10 f t 
Bottom scale = 3 
Channel scale = 1 

Mixing Zone Predict ions @ 7Q10 

Depth = .763 f t 
Length = 108.82 f t 
Veloc i ty = .3254 f t / s e c 
Residence Time = .0039 days 

Recommendati on: 

A complete mix assumption i s appropriate fo r t h i s s i t ua t i on and the ent i re 7Q10 

may be used. 

Mixing Zone Predict ions @ 30Q10 

Depth = .8222 f t 
Length = 101.56 f t 
Velocity = .3396 ft/sec 
Residence Time = .0035 days 

Recommendation: 

A complete mix assumption is appropriate for this situation and the entire 
30Q10 
may be used. 

Mixing Zone Predictions @ 1Q10 

Depth = .7326 f t 
Length = 112.98 f t 
Veloc i ty = .3178 f t / sec 
Residence Time = .0988 hours 

Recommendation: 

A complete mix assumption i s appropriate fo r t h i s s i t ua t i on and the ent i re 1Q10 

may be used. 

V i rg i n i a DEQ Mixing Zone Analysis Version 2 .1 
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mix 0 1 4 . t x t 

M ix ing Zone P r e d i c t i o n s f o r RAAP 014 

E f f l u e n t Flow = 0 . 1 MGD 
Stream 7Q10 = 1 . 7 MGD 
Stream 30Q10 = 1.9 MGD 
Stream 1Q10 = 1 . 5 MGD 
Stream s lope = .001 f t / f t 
Stream w i d t h = 10 f t 
Bottom sca le = 3 
Channel sca le = 1 

Mix ing Zone P r e d i c t i o n s @ 7Q10 

Depth = .821 f t 
Length = 101.69 f t 
V e l o c i t y = .3394 f t / s e c 
Residence Time = .0035 days 

Recommendation: 

A complete mix assumption i s a p p r o p r i a t e f o r t h i s s i t u a t i o n and the e n t i r e 7Q10 

may be used. 

M ix ing Zone P r e d i c t i o n s @ 30Q10 

Depth = .8779 f t 
Length = 95.56 f t 
V e l o c i t y = .3526 f t / s e c 
Residence Time = .0031 days 

Recommendation: 

A complete mix assumpt ion i s a p p r o p r i a t e f o r t h i s s i t u a t i o n and the e n t i r e 
30Q10 

may be used. 

M ix ing zone P r e d i c t i o n s @ 1Q10 

Depth = .7616 f t 
Length = 109.03 f t 
v e l o c i t y = .3251 f t / s e c 
Residence Time = .0932 hours 

Recommendation: 

A complete mix assumption i s a p p r o p r i a t e f o r t h i s s i t u a t i o n and the e n t i r e 1Q10 

may be used. 

V i r g i n i a DEQ M ix ing Zone Ana l ys i s v e r s i o n 2 . 1 
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mix 024.txt 

Mix ing Zone P r e d i c t i o n s f o r RAAP 024 

E f f l u e n t Flow = 0.003 MGD 
Stream 7Q10 = 5 7 0 MGD 
Stream 30Q10 = 660 MGD 
Stream 1Q10 = 4 5 8 MGD 
Stream s lope = .001 f t / f t 
Stream w i d t h = 650 f t 
Bottom sca le = 3 
Channel sca le = 1 

Mix ing Zone P r e d i c t i o n s @ 7Q10 

Depth = 2.0028 f t 
Length = 225224.55 f t 
v e l o c i t y = .6778 f t / s e c 
Residence Time = 3.8459 days 

Recommendation: 

A complete mix assumption i s a p p r o p r i a t e f o r t h i s s i t u a t i o n p r o v i d i n g no more 
than 

52.% o f the 7Q10 i s used. 

Mix ing Zone P r e d i c t i o n s @ 30Q10 

Depth = 2.1873 f t 
Length = 209209.89 f t 
V e l o c i t y = .7186 f t / s e c 
Residence Time = 3.3697 days 

Recommendation: 

A complete mix assumption i s a p p r o p r i a t e f o r t h i s s i t u a t i o n p r o v i d i n g no more 
than 

59.35% o f the 30Q10 i s used. 

Mix ing Zone P r e d i c t i o n s @ 1Q10 

Depth = 1.7559 f t 
Length = 251447.93 f t 
V e l o c i t y = .6212 f t / s e c 
Residence Time = 112.4389 hours 

Recommendati on : 

A complete mix assumption i s a p p r o p r i a t e f o r t h i s s i t u a t i o n p r o v i d i n g no more 
than 

.89% o f the 1Q10 i s used. 

V i r g i n i a DEQ M ix ing Zone Ana l ys i s Vers ion 2 . 1 
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mix 0 2 6 . t x t 

M ix ing zone P r e d i c t i o n s f o r RAAP 026 

E f f l u e n t Flow = 1.0 MGD 
Stream 7Q10 = 5 5 0 MGD 
Stream 30Q10 = 638 MGD 
Stream 1Q10 = 440 MGD 
Stream s lope = .001 f t / f t 
Stream w i d t h = 600 f t 
Bottom sca le = 3 
Channel sca le = 1 

M ix ing Zone P r e d i c t i o n s @ 7Q10 

Depth = 2.0595 f t 
Length = 187405.29 f t 
V e l o c i t y = .6902 f t / s e c 
Residence Time = 3.1425 days 

Recommendation: 

A complete mix assumption i s a p p r o p r i a t e f o r t h i s s i t u a t i o n p r o v i d i n g no more 
than 

63.64% o f the 7Q10 i s used. 

Mix ing Zone P r e d i c t i o n s @ 30Q10 

Depth = 2.2516 f t 
Length = 173908.29 f t 
V e l o c i t y = .7322 f t / s e c 
Residence Time = 2.749 days 

Recommendation: 

A complete mix assumption i s a p p r o p r i a t e f o r t h i s s i t u a t i o n p r o v i d i n g no more 
than 

72.75% o f the 30Q10 i s used. 

Mix ing Zone P r e d i c t i o n s @ 1Q10 

Depth = 1.8013 f t 
Length = 209651.75 f t 
V e l o c i t y = .6316 f t / s e c 
Residence Time = 92.2015 hours 

Recommendation: 

A complete mix assumption i s a p p r o p r i a t e f o r t h i s s i t u a t i o n p r o v i d i n g no more 
than 

1.08% o f the 1Q10 i s used. 

V i r g i n i a DEQ M ix i ng Zone A n a l y s i s Vers ion 2 . 1 
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mix 0 2 8 . t x t 

M ix ing zone P r e d i c t i o n s f o r RAAP 028 

E f f l u e n t Flow = 0.07 MGD 
Stream 7Q10 = 5 7 0 MGD 
Stream 30Q10 = 660 MGD 
Stream 1Q10 = 458 MGD 
Stream s lope = .001 f t / f t 
Stream w i d t h = 760 f t 
Bottom sca le = 3 
Channel sca le = 1 

M ix ing Zone P r e d i c t i o n s @ 7Q10 

Depth = 1.8226 f t 
Length = 333373.19 f t 
v e l o c i t y = .6371 f t / s e c 
Residence Time = 6.0565 days 

Recommendation: 

A complete mix assumption i s a p p r o p r i a t e f o r t h i s s i t u a t i o n p r o v i d i n g no more 
than 

33.02% o f the 7Q10 i s used. 

M ix ing Zone P r e d i c t i o n s @ 30Q10 

Depth = 1.9905 f t 
Length = 309677.38 f t 
V e l o c i t y = .6754 f t / s e c 
Residence Time = 5.3065 days 

Recommendation: 

A complete mix assumption i s a p p r o p r i a t e f o r t h i s s i t u a t i o n p r o v i d i n g no more 
than 

37.69% o f the 30Q10 i s used. 

M ix ing Zone P r e d i c t i o n s @ 1Q10 

Depth = 1.598 f t 
Length = 372121.67 f t 
V e l o c i t y = .5839 f t / s e c 
Residence Time = 177.0438 hours 

Recommendation: 

A complete mix assumption i s a p p r o p r i a t e f o r t h i s s i t u a t i o n p r o v i d i n g no more 
than 

.56% o f the 1Q10 i s used. 

V i r g i n i a DEQ M ix i ng Zone A n a l y s i s Vers ion 2 . 1 
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mix 0 2 9 . t x t 

M ix ing Zone P r e d i c t i o n s f o r RAAP 029 

E f f l u e n t Flow = 0.795 MGD 
Stream 7Q10 = 550 MGD 
Stream 30Q10 = 638 MGD 
Stream 1Q10 = 440 MGD 
Stream s lope = .001 f t / f t 
Stream w i d t h = 500 f t 
Bottom sca le = 3 
Channel sca le = 1 

M ix ing Zone P r e d i c t i o n s @ 7Q10 

Depth = 2.2993 f t 
Length = 118547.63 f t 
V e l o c i t y = .7417 f t / s e c 
Residence Time = 1.85 days 

Recommendation: 

A complete mix assumption i s a p p r o p r i a t e f o r t h i s s i t u a t i o n and the e n t i r e 7Q10 

may be used. 

Mix ing Zone P r e d i c t i o n s @ 30Q10 

Depth = 2.514 f t 
Length = 109986.05 f t 
v e l o c i t y = .7867 f t / s e c 
Residence Time = 1.6182 days 

Recommendation: 

A complete mix assumption i s a p p r o p r i a t e f o r t h i s s i t u a t i o n and the e n t i r e 
30Q10 

may be used. 

Mix ing Zone P r e d i c t i o n s @ 1Q10 

Depth = 2.0106 f t 
Length = 132671.89 f t 
V e l o c i t y = .6787 f t / s e c 
Residence Time = 54.2973 hours 

Recommendation: 

A complete mix assumption i s a p p r o p r i a t e f o r t h i s s i t u a t i o n p r o v i d i n g no more 
than 

1.84% o f the 1Q10 i s used. 

V i r g i n i a DEQ Mix ing Zone A n a l y s i s v e r s i o n 2 . 1 
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mix 0 3 0 . t x t 

M ix ing Zone P r e d i c t i o n s f o r RAAP - 030 

Effluent Flow = 1.552 MGD 
Stream 7Q10 = 550 MGD 
Stream 30Q10 = 637 MGD 
Stream 1Q10 = 440 MGD 
Stream slope = 0.001 f t / f t 
Stream width = 400 f t 
Bottom scale = 3 
Channel scale = 1 

Mix ing zone P r e d i c t i o n s @ 7Q10 

Depth = 2.635 f t 
Length = 67547.96 f t 
V e l o c i t y = .8101 f t / s e c 
Residence Time = .9651 days 

Recommendation: 

A complete mix assumption i s a p p r o p r i a t e f o r t h i s s i t u a t i o n and the e n t i r e 7Q10 

may be used. 

M ix ing Zone P r e d i c t i o n s @ 30Q10 

Depth = 2.8783 f t 
Length = 62703.75 f t 
V e l o c i t y = .8585 f t / s e c 
Residence Time = .8453 days 

Recommendation: 

A complete mix assumption i s a p p r o p r i a t e f o r t h i s s i t u a t i o n and the e n t i r e 
30Q10 

may be used. 

M ix ing Zone P r e d i c t i o n s @ 1Q10 

Depth = 2.3042 f t 
Length = 75617.61 f t 
v e l o c i t y = .7416 f t / s e c 
Residence Time = 28.3243 hours 

Recommendation: 

A complete mix assumption i s a p p r o p r i a t e f o r t h i s s i t u a t i o n p r o v i d i n g no more 
than 

3.53% o f t he 1Q10 i s used. 

V i r g i n i a DEQ M ix ing Zone Ana l ys i s Vers ion 2 . 1 

Page 1 



Facility Name: 

Receiving Stream: 

RAAP - General Stormwater Outfall 

New River 

FRESHWATER 
WATER QUALITY CRITERIA / WASTELOAD ALLOCATION ANALYSIS 

Permit No.: VA0000248 

Version: OWP Guidance Memo 00-2011 (8/24/00) 

Stream Information 

Mean Hardness (as CaC03) = 80.3 mg/L 

90% Temperature (Annual) = 22.3 deg C 

90% Temperature (Wet season) = 16.3 deg C 

90% Maximum pH = 8.3 SU 

10% Maximum pH = 7.3 SU 

Tier Designation (1 or 2) = 2 

Public Water Supply (PWS) Y/N? = n 

Trout Present Y/N?= n 

Early Life Stages Present Y/N? = y 

Stream Flows Mixing Information 

1Q10 (Annual) = 

70.10 (Annual) = 

30010 (Annual) = 

1Q10 (Wet season) = 

30Q10(Wet season) 

300.5 = 

Harmonic Mean = 

440 MGD 

550 MGD 

637 MGD 

519 MGD 

1058 MGD 

717 MGD 

1511 MGD 

Annual -1Q10 Mix = 100% 

-7Q10Mix = 100% 

r 30Q10 Mix = 100% 

Wet Season - 1Q10 Mix = 100 % 

-30010 Mix = 100% 

Effluent Information 

Mean Hardness (as CaC03) = 

90% Temp (Annual) = 

90% Temp (Wet season) = 

90% Maximum pH = 

10% Maximum pH = 

Discharge Flow = 

80.3 mg/L 

22.3 deg C 

16.3 deg C 

8.3SU 

7.3 SU 

0 MGD 

Parameter Background Water Quality Criteria Wasteload Allocations AnttdegradalEon Baseline Antidegradation Allocations Most Limiting Allocations 
(ug/1 unless noted) Cone. Acute | Chronic HH (PWS)| HH Acute | Chronic HH(PWS)| HH Acute Chronic HH(PWS)| HH Acme | Chronic HH (PWS) | HH Acute | Chronic HH(PWS) | HH 
Acenapthene 5 - - na 9.9E+02 - - na SOIV/0! - - na 1.0E+02 _ _ na #OIV/OI na SDrv/oi 
Acrolein 0 - - na 9.3E+00 - - na soivroi - _ na 9.3E-01 na #DIV/01 na SDIV/OI 
Acrylonitrilec 

0 - . - na 2.SE+00 - - na SDIV/OI - - na 2.5E-01 - - na #DIV/OI _ _ na SDIV/O! 
AIdr in c 

0 3.0E+0O - na 5.0E-O4 «otv/oi _ na #DIW0I 7.5E-01 na 5.0E-05 ODIV/OI _ na SDIV/OI SDIWOI na SDIV/O! 
Ammonla-N (mg/1) 

SDIV/OI SDIWOI na SDIV/O! 

(Yearly) 
Ammonia-N (mg/1) 

0 4.71 E+00 9.23E-01 na - «orv/oi 8DIV/0I na - 1.18E+00 2.316-01 na - #DIV/OI fforv/o! na - #DIV;OI SDIV/O! na -
(High Flow) 0 4.71 E+00 1.36E+0O na - (toivrai #Drwoi na - 1.18E+00 3.40E-01 na - SDIV/OI #DIV;OI na _ SDIV/OI SDIV/OI na 
Anthracene 0 - - na 4.0E+04 - - na «orv7oi - - na 4.0E+03 - na #orv/oi _ na SDrv/oi 
Antimony 0 - - na 6.4E+02 - - na *orv/oi - - na 6.4E+01 - - na #DMOI _ _ na SDIV/O! 
Arsenic o 3.4E+02 1.5E»02 na - SDIV/OI 8DIV/0I na - 8.5E+01 3.8E+01 na _ 8DIV/0I SOIV/OI na SDW/01 SDIWOI na 
Barium 0 - - na - - - na _ _ na na _ na _ 
Benzene c 

0 - - na S.1E*02 - - na «orv/oi na 5.1E+01 na W3IV/01 _ _ na SDIV/OI 
Benzidine0 

0 - - na 2.0E-03 - - na #DIV/0I _ na 2.0E-04 na sDivrai _ _ na SDIV/OI 
Benzo (a) anthracene 0 

0 - - - na 1.8E-01 - - na wrwoi - _ na 1.8E-02 na #OIV/OI na SDIV/OI 
Benzo (b) fluoranthene c 

0 - - na 1.8E-01 - - na #DIV/0I _ _ na 1.8E-02 na SDIV/OI na SDIV/OI 
Benzo (k) fluoranthene c 

0 - - na 1.SE-01 - - na #DIV/0I - _ na 1.8E-02 na #DIV/OI na SDIV/OI 
Benzo (a) pyrene c 

0 - - na 1.8E-01 - - na #DIV/0I na 1.8E-02 na SDIV/O! _ _ na SDIV/O! 
Bls2-Chloroethyl Ether 0 

0 - - na 5.3E+00 - - na #DIWOI - _ na 5.3E-01 na SDIV/0! na SDIV/O! 
Bls2-Chlorolsopropyt Ether 0 - - na 6.SE404 - - na rfOIV/OI na 6.5E+03 na SDIV/O! _ _ na SDIV/OI 
Bis 2-Ethylhexyl Phthalate 0 

0 - - - na 22£*01 - - na *oivrai _ _ na 2^E+00 na scrv/oi na SDIV/OI 
Bromoform c 

0 - - na 1.4E+03 - - na #Drv;oi - - na 1.4E*02 na #Drv/oi na SDIV/O! 
Butylbenzylphthalale 0.. - - na 1.9E»03 - - na sorv/ot - - na 1.9E+02 _ _ na (fDIV/Ol na SDIV/OI 
Cadmium 0 3.1E+00 9.5E-01 na - «D[v;o] #DIV/0! na - 7.7E-01 2.4E-01 na _ SD1V/0! eorv/oi na sorvroi SDIV/OI na 
Carbon Tetrachloride ° 0 - - na 1.6E+01 - - na #DIV70I - - na 1.6E+00 _ _ na MW/OI na SDIV/OI 
Chlordane 0 

0 2.4E+00 4.3E-03 na 8.1E-03 #OIV70! #oiv/oi na «DIV/0I 6.0E-01 1.1 E-03 na 8.1E-04 #Drv70! #DIV/0I na #DIV/OI #DIV/Ot tDtv/oi na SDIV/OI 
Chloride 0 8.6E+0S 2.3E+05 na - #DIWOI ODIV/0! na - 2.2E*05 5.8E+04 na - #DIV/0I DDIV/OI na _ SDIV/01 SDIV/O! na 
TRC 0 1.9E*01 1.1E+01 na - ODrv/oi SDIV/OI na - 4.8E+00 2.8E+00 na - SDIV/O! *OIWOI na _ SDIV/OI SDIV/O! na 
Chlorobenzene 0 - - na 1.GE+03 - - na SDIV/OI - - na 1.6E+02 - - na KDIV/OI - - na SDIV/OI 
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Parameter 

(ug/t unless noted) 

Background Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations Parameter 

(ug/t unless noted) Cone. Acute | Chronic HH(PWS)| HH Acute Chronic | HH (PWS) | HH Acute Chronic HH (PWS)| HH Acute Chronic HH (PWS) | HH Acute | Chronic | HH(PWS) | HH 

Ch!orodibromomethanec 

0 - - na 1.3E+02 - - na SDtV/01 - - na 1.3E+01 - - na sorv/oi - - na SDIV/OI 

Chloroform 0 - - na 1.1E+04 - - na SDIV/OI - - na 1.1E+03 - - na SDIV/01 - - na SDIV/OI 

2-Chk)ronaphtha]ene 0 - - na 1.6E+03 - - na SDIV/OI - - na 1.6E+02 - - . na SDIV/OI - - na SDIV/OI 

2-Chloro phenol 0 - - na 1.5E+02 - - na SDIV/OI - - na 1.5E+01 - - na SDIV/OI - - na SDIV/OI 

Chlorpyrlfos 0 8.3E-02 4.1E-02 na - SDIV/O! SDIV/OI na - 2.1E-02 1.0E-02 na - sDrvmi sorv/oi na - SDIV/OI SDIV/OI na -
Chromium III 0 4.8E+02 6.2E+01 na - SDIV/OI SDIV/OI na - 1.2E+02 1.5E-KH na - #Drv/oi SDIV/O! na - SDIV/OI SDIV/OI na -
Chromium VI 0 1.6E*01 1.1E+01 na - SDIV/OI SDIV/OI na - 4.0E+00 2.BE+00 na - sorv/oi sorv/oi na - SDIV/01 SDIV/OI na -
Chromium. Total 0 - - 1.0E+02 - - - na - - 1.0E+01 - - - SDIV/OI - - - na -
Chrysene c 

0 - - na 1.8E-02 - - na SDIV/OI - - na 1.8E-03 - - na SDIV/OI - - na SDIV/OI 

Copper 0 1.1E«01 7.4E+00 na - SDIV/OI SDIV/OI na - 2.7E+00 1.9E+00 na - SDIV/OI sorv/oi na - SDIV/OI sorv/oi na -
Cyanide, Free 0 2.2E+01 S2E*00 na 1.6E+04 SOIV/O! SDIV/OI na SDIV/OI 5.5E+00 1.3E*00 na 1.6E+03 SDIV/OI SDIV/OI na sorv/oi SDIV/01 SDIV/O! na SDIV/OI 

O D D c 

0 - - na 3.1E-03 - - na SDIV/OI - - na 3.1E-04 - - na SDIV/OI - - na SDIV/OI 

D D E C 

0 - - na 2.2E-03 - - na SDIV/OI - - na 2.2E-04 - - na sorv/oi - - na SDIV/OI 

D D T C 

0 1.1E-K10 1.0E-03 na 2.2E-03 SOIV/O! SDIV/OI na SDIV/OI 2.8E-01 2.5E-04 na 2.2E-04 SDIV/OI SDIV/OI na SDIV/OI SDIV/01 SDIV/OI na SDIV/OI 

Demeton 0 - 1.0E-01 na - - SDIV/OI na - - 2.5E-02 na - - sorv/oi na - - SDIV/OI na -
Diazinon 0 1.7E-01 1.7E-01 na - SDIV/OI SDIV/OI na - 4.3E-02 4.3E-02 na - SDIV/OI sorv/oi na - SDIV/OI SDIV/OI na -
Dibenz(a,h)anthraeene c 

0 - - na 1.8E-01 - - na SDIV/OI - - na 1.8E-02 - - na SDIV/O! - - na SDIV/OI 

1,2-Dichlorobenzene 0 - - na 1.3E+03 - - na SDIV/01 - - na 1.3E+02 - - na sorv/oi - - na sorv/oi 

1,3-DlchIorobenzene 0 - - na 9.6E+02 - - na SDIV/OI - - na 9.6E+01 - - na SDIV/01 - - na SDIV/01 

1,4-Dlchlorobenzene 0 - - na 1.9E+02 - - na SDIV/OI - - na 1.9E+01 - - na SDIV/OI - - na SDIV/OI 

3,3-Dichlorobenzidinec 

0 - - na Z8E-01 - - na SDIV/OI - - na 2.8E-02 - - na sorv/oi - - na SDIV/OI 

Dichlorobromomethane c 

0 - - na 1.7E+02 - - na SDTV/OI - - na 1.7E+01 - - na SDIV/01 - - na SDIV/OI 

1,2-DlcMoroethanec 

0 - - na 3.7E+02 - - na SDIV/OI - - na 3.7E+01 - - na SDIV/OI - - na SDIV/OI 

1,1-Dfchloroethylene 0 - - na 7.1E+03 - - na sorv/oi - - na 7.1E+02 - - na SDIV/OI - - na SDIV/OI 

1,2-trans-dichloroelhylene 0 - - na 1.0E+04 - - na SDIV/OI - - na 1.0E+03 - - na sorv/oi - - na sorv/oi 

2.4-DlcMorophenol 0 - - na Z9E+02 _ _ na SDIV/OI na 2.9E+01 na SDIV/01 na SDIV/01 
2,4-Dlchlorophenoxy 
acetic acid (2,4-0) 0 

1 ,2-Dlchloropropanec 0 - - na 1.5E+02 - - na SDIV/OI - - na 1.5E+01 - - na sorv/oi - - na SDIV/01 

1.3-Dlchloropropene c 0 - - na 2.1E+02 - - na sorv/oi - - na 2.1E*01 - - na sorv/oi - - na SDIV/OI 

Dleldrln c 

0 2.4E-01 5.6E-02 na 5.4E-04 sorv/oi SDIV/OI na SDIV/OI 6.0E-02 1.4E-02 na 5.4E-0S SDIV/OI SDIV/OI na SDIV/OI SDIV/01 SDIV/OI na SDIV/OI 

Diethyl Phthalate 0 - - na 4.4E+04 - - na sorv/oi - - na 4.4E«03 - - na SOIV/O! - - na SDIV/OI 

2.4-Dlmethylphenol 0 - - na 8.5E+02 - - na sorv/oi - - na 8.5E«1 - - na SDIV/OI - - na SDIV/OI 

Dimethyl Phthalate 0 - - na 1.1E+06 - - na SDIV/OI - - na 1.1E+05 - - na sorv/oi - - na sorv/oi 

Dl-n-Butyl Phthalate 0 - - na 4.5E+03 - - na sorv/oi - - na 4.5E+02 - - na SDIV/OI - - na SDIV/01 

2,4 Dlnltrophenol 0 - - na 5.3E+03 - - na SDIV/OI - - na 5.3E+02 - - na sorv/oi - - na sorv/oi 

2-MethyM,6-DInKrophenol 0 - - na 2.8E+02 - - na sorv/oi _ _ na 2.8E+01 _ _ na SDIV/OI _ _ na SDIV/OI 

2,4-Dinitrotoluene c 

0 na 3.4E+01 na sorv/oi na 3.4E+00 na SDIV/OI _ _ na SDIV/OI 
Oloxln 2.3,7.8-
tetrachlorodibenzo-p-dioxin 0 - - na 5.1E-08 - - na SDrv/oi - - na 5.1E-09 _ _ na SDIV/OI _ _ na SDIV/01 

1,2-DiphenyIhydrazinec 

0 - - na 2.0E«00 - - na SDrv/oi - - na 2.0E-01 - - na SDIV/01 - - na SDIV/OI 

Alpha-Endosulfan 0 2.2E-01 5.6E-02 na 8.9E*01 (forv/oi SDIV/OI na sorv/oi S.5E-02 1.4E-02 na 8.9E+00 #Drv/oi sorv/oi na sorv/oi SDIV/OI SDIV/OI na SDIV/01 

Beta-Endosulfan 0 2.2E-01 5.6E-02 na 8.9E+01 SDIV/OI SDIV/OI na sorv/oi 5.5E-02 1.4E-02 na 8.9E+00 SDIV/OI SDIV/O! na SOIV/O! SDIV/OI SDIV/OI na sorv/oi 

Alpha + Beta Endosulfan 0 2.2E-01 5.6E-02 - - SDIV/OI SDIV/OI - - 5.5E-02 1.4E-02 - - SDIV/OI SDIV/OI _ - sorv/oi SDIV/OI - -
Endosulfan Sulfate 0 - - na 8.9E+01 - - na sorv/oi - - na 8.9E+00 - - na SDIV/O! - - na SDIV/OI 

Endrln 0 8.6E-02 3.6E-02 na 6.0E-D2 SDIV/OI SDrv/oi na sorv/oi 2.2E-02 9.0E-03 na 6.0E-O3 SDIV/O! SDIV/OI na SDIV/OI SDIV/OI SDIV/OI na SDIV/01 

Endrln Aldehyde 0 " - na 3.0E-01 - - na sorv/oi - - na 3.0E-02 - - na SDIV/OI - - na SDIV/OI 
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Parameter 

(ug/1 unless noted) 

Background Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations Parameter 

(ug/1 unless noted) 

Background 

Acute | Chronic |HH(PWS)| HH Acute Chronic | HH (PWS) | HH Acute I Chronic I H H ( P W S ) I HH Acute | Chronic 11 fH(PWS) | HH Acute Chronic | HH(PWS) | HH 
Ethylbenzene 0 - - na 2.1E+03 - - na sorv/oi - - na 2.1E+02 - - na SDIV/OI _ _ na SDIV/OI 
Fluoranthene 0 - - na 1.4E+02 - - na SDIV/OI - - na 1.4E+01 - - na sorv/oi _ - na SDIV/OI 
Fluorene 0 - - na 5.3E+03 - - na fforv/oi _ na S.3E+02 na SDIV/OI na SDIV/OI 
Foaming Agents 0 - - na - - - na - - _ na - _ _ na _ na 
Guthlon 0 - 1.0E-02 na - - #orv/oi na - - 2.5E-03 na - - SDIV/01 na _ _ flDIWOI na 
Heptachlor c 

0 5.2E-01 3.8E-03 na 7.9E-04 sorv/oi SDIV/OI na SDIV/O! 1.3E-01 9.5E-04 na 7.9E-05 SDIV/OI SDIV/OI na SDIV/01 SDIV/01 sDrvrai na SDIV/OI 
Heptachlor Epoxlde c 

0 5.2E-01 3.8E-03 na 3.9E-04 sorv/oi SDIV/OI na #Drv/oi 1.3E-01 9.5E-04 na 3.9E-05 sorv/oi SDIV/01 na SDIV/OI SDIV/OI sorv/oi na SDIV/OI 
Hexachlorobenzenec 

0 - - na 2.9E-03 - - na SDIV/OI _ na Z9E-04 na SDIV/OI _ _ na SDIV/OI 
Hexachlorobutadiene0 

0 - - na 1.8E+02 - _ na SDIV/O! na 1.8E+01 na sorv/oi _ na sorv/oi 
Hexaehlorocyclohexane 
Alpha-BHCC 

0 - - na 4.9E-02 _ _ na SDIV/OI na 4.9E-03 na SDIV/OI na SDIV/OI 
Hexaehlorocyclohexane 

SDIV/OI 

Beta-BHCC 

0 - - na 1.7E-01 - - na sorv/oi _ na 1.7E-02 na sorv/oi _ na SDIV/OI 
Hexaehlorocyclohexane 

SDIV/OI 

Gamma-BHCC (Lindane) 0 9.5E-01 na na 1.8E«00 ODIWO! - na sorv/oi 2.4E-01 _ na 1.8E-01 sorv/oi na SDIV/OI SDrV/0! na SDIV/OI 
Hexachlorocyclopentadiene 0 - - na 1.1E+03 - - na SDIV/OI - _ na 1.1E*02 na SDIV/01 na SDIV/OI 
Hexachloroethanec 0 - - na 3.3E*01 - - na sorv/oi - - na 3.3E+00 _ na sorv/oi na SDIV/OI 
Hydrogen Sulfide 0 - 2.0E+00 na - - SDIV/OI na - _ S.OE-01 na sorv/oi na #otv/oi na 
Indeno (1.2.3-cd) pyrene c 

0 - - na 1.8E-01 - - na SDIV/OI - - na 1.8E-02 - - na SDIV/OI na SDIV/OI 
Iron 0 - - na - - - na - _ _ na na na _ 
lsophoronec 

0 - - na 9.6E+03 - - na SDIV/OI - - na 9.6E+02 - _ na SDIV/OI na SDIV/OI 
Kepone 0 - O.OE+00 na - - sorv/oi na - - O.OE+00 na - - SDIV/OI na _ SDIV/OI na 
Lead 0 9.0E-MJ1 1.0E+01 na - SDIV/OI SDIV/OI na - 2.2E+01 2.6Et00 na - SDIV/OI sorv/oi na _ SDtVYOl SDIV/OI na 
Malathlon 0 - 1.0E-01 na - - SDIV/OI na - - 2.5E-02 na _ _ SDIV/OI na SDIV/OI na 
Manganese 0 - - na - - - na - - - na _ _ - na na 
Mercury 0 1.4E+C0 7.7E-01 -- -- #Drv/oi SDIV/OI .- .. 3.5E-01 1.9E-01 .. _ SDIV/OI sorv/oi SDM0I SDIV/OI 
Methyl Bromide 0 - - na 1.5E+03 - - na SDIV/O! _ na 1.5E+02 na SDrv/oi _ _ na SDIV/OI 
Methylene Chloride c 

0 - - na 5.9E+03 - - na SDIV/OI - - na 5.9E+02 _ na sorv/oi na SDIV/OI 
Methoxychlor 0 - 3.0E-02 na - - sorv/oi na - - 7.5E-03 na - - SDIV/OI na SDIV/OI na 
Mlrex 0 - O.OE-KJO na - - SDIV/OI na - - 0.0E*00 na - - sorv/oi na SDIV/OI na 
Nickel 0 1.5E+02 1.7E*01 na 4.6E+03 sorv/oi SDIV/OI na SDIV/OI 3.8E+01 4.2E+00 na 4.6E+02 SDIV/OI SDIV/OI na sorv/oi SDIV/OI SDIV/OI na SDIV/OI 
Nitrate (as N) 0 - - na - - - na - - _ na na na 
Nitrobenzene 0 - - na 6.9E+02 - - na SDIV/OI _ na 6.9E+01 na sorv/oi _ _ na SDIV/OI 
N-NitrosodimethylamInec 

0 - - na 3.0E+01 - - na sorv/oi _ _ na 3.0E-KTO na sorv/oi _ na SDIV/OI 
N-Nitrosodlphenylamlnec 

0 - - na 6.0E+01 - - na sorv/oi _ _ na 6.0E+00 na sorv/oi _ na SDIV/OI 
N-Nitrosodl-n-propylamlnec 

0 - - na 5.1E+00 - - na SDIV/OI - - na 5.1E-01 _ na sorv/oi na SDIV/OI 
Nonylphenol 0 2.8E+01 S.6E+00 - - sorv/oi SDIV/OI na - 7.0E+0D 1.7E»00 - - SDIV/OI SDIV/01 SDIV/OI SDIV/OI na 
Parathion 0 6.SE-02 1.3E-02 na - sorv/oi sorv/oi na - 1.6E-02 3.3E-03 na - sorv/oi SDIV/OI na SDIV/OI SDIV/OI na 
PCB Totaf 0 - 1.4E-02 na 6.4E-04 - SDIV/OI na SDIV/OI - 3.SE-03 na 6.4E-05 - SDIV/01 na sorv/oi SDIV/OI na SDIV/OI 
Pentachlorophenolc 0 1.2E+01 9.0E+00 na 3.0E*01 SDIV/OI SDIV/OI na SDIV/OI 2.9E+00 2.3E+00 na 3.0E+00 sorv/oi sorv/oi na sorv/oi SDIV/OI SDIV/OI na SDIV/OI 
Phenol 0 - - na B.6E+05 - - na SDIV/OI - - na 8.6E+04 - - na SDIV/O! _ na SDIV/OI 
Pyrene 0 - - na 4.0E*03 - - na SDIV/OI - - na 4.0Ef02 na sorv/oi _ na SDIV/OI 
Radionuclides na na 

Gross Alpha Activity 
na 

" ~ ~ 
na na - - na -

(PCI/L) 
Beta and Photon Activity 

0 - - na - - - na - - - na - - - na - - - na -
(mrem/yi) 0 - - na - - - na na na _ na 

Radium 226 * 22$ (pCi/L) 0 - - na - - - na _ _ _ na na _ na 
Uranium (ug/1) 0 - - na - - - na - - - na - - - na - - - na _ 
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Parameter 

(ug/1 unless noted) 

Background Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations Parameter 

(ug/1 unless noted) 

Background 

Acute | Chronic HH(PWS)| HH Acute | Chronic HH(PWS)| HH Acute | Chronic HH(PWS)| HH Acute | Chronic HH (PWS) | HH Acute | Chronic HH(PWS) | HH 

Selenium. Total Recoverable 0 2.0E+01 5.0E*00 na 4.2E+03 sorv/oi SDIV/OI na SDMOI S.OE+00 1.3E+00 na 4.2E+02 SDMOI SDIV/O! na »DIV;OI SDIV/OI SDIV/01 na SDIV/OI 

Silver 0 2.4E+00 - na - sorv/oi - na - 5.9E-01 - na - SDIV/OI - na - «Drv/oi - na -
Sulfate 0 - - na - - - na - - - na - - - na - - - na -
1,1.2,2-Telrachloroethanec 

0 - - na 4.0E+01 - - na SOIWOI - - na 4.0E+00 - - na «orv/oi - - na SDIV/OI 

Tetrachk>roethylenec 

0 - - na 3.3E+01 - - na SDIV70! - - na 3.3E+00 - - na SDIV/OI - - na SDIV/OI 

Thallium 0 - - na 4.7E-01 - - na sorv/oi - - na 4.7E-02 - - na sorv/oi - - na sorv/oi 
Toluene 0 - - na 6.0E«03 - - na SDIV/OI - - na 6.0E+02 - - na SDIV/OI - - na SDIV/OI 

Total dissolved solids 0 - - na - - - na - - - na - - - na - - - na -
Toxaphene c 

0 7.3E-01 2.0E-04 na 2.8E-03 sorv/oi SDIV/OI na SDIV/OI 1.8E-01 S.OE-OS na 2.6E-04 SO1V/0I sorv/oi na SDIV/OI SDIV/01 SDIV/OI na SDIV/OI 

TributyHin 0 4.6E-01 7.2E-02 na - sorv/oi SDIV/OI na - 1.2E-01 1.8E-02 na - SDIWOI SDIV/01 na - SDIV/OI SDIV/OI na -
1,2,4-Trichlorobenzene 0 - - na 7.0E«0T - - na SDFV/OI - - na 7.0E+00 - - na sorv/oi - - na SDIV/OI 

1.1.2-Trichloroethanec 

0 - - na 1.6E*02 - - na SDIV/OI - - na 1.6E+01 - - na SDIV/OI - - na SDIV/OI 

Trlchloro ethylene 0 

0 - - na 3.0E+02 - - na sorv/oi - - na 3.0E+01 - - na SDIV/01 - - na SDIV/OI 

2.4,6-Trichlorophenolc 

0 _ _ na 2.4E+01 _ _ na sorv/oi _ _ na 2.4E+00 _ - na SDIV/OI _ _ na sorv/oi 
2-(2,4,5-Trichlorophenoxy) 
propionic acid (Silvex) 0 

Vinyl Chloride0 

0 - - na 2.4EMJ1 - - na SDIV/OI - - na 2.4E+00 - - na SDIV/OI - - na SDIV/01 

Zinc 0 9.7E+01 9.8E+01 na 2.6E+04 SDIV/OI SDrv/oi na #Drv/oi 2.4E+01 2.5E+01 na 2.6E-H13 SOIV/0! SDIV/O! na SDIV/OI SDIV/01 SDIV/OI na SDIV/OI 

Notes: Metal Target Vahie(SSTV) 

1. AH concentrations expressed as rnlcrograms/lrter (ug/1), unless noted otherwise Antimony SDIV/OI 

2. Discharge flow Is highest monthly average or Form 2C maximum for Industries and design flow for Municipals Arsenic SDIV/OI 

3. Metals measured as Dissolved, unless specified otherwise Barium na 

4. "C" indicates a carcinogenic parameter Cadmium SDIV/OI 

5. Regular WLAs are mass balances (minus background concentration) using the % of stream flow entered above under Mixing Information. Chromium III SDIV/OI 

Antidegradation WLAs are based upon a complete mix. Chromium VI SDIV/OI 

S. Antideg. Baseline = (0.25(WQC - background cone.) + background cone.) for acute and chronic Copper SDIV/OI 

= (0.1 (WQC - background cone.) + background cone.) for human health Iron na 

7. WLAs established at the following stream flows: 1Q10 for Acute, 30Q10 for Chronic Ammonia. 7Q10 for Other Chronic, 30Q5 for Non-carcinogens and Lead sorv/oi 
Harmonic Mean for Carcinogens. To apply mixing ratios from a model set the stream flow equal to (mixing ratio - 1 ) , effluent flow equal to 1 and 100% mix. Manganese na 

Mercury sorv/oi 
Nickel sorv/oi 

Selenium sorv/oi 
Silver SDIV/OI 

Zinc SDIV/O! 

Note: do not use QL's lower than the 

minimum QL's provided In agency 

guidance 
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FRESHWATER 
WATER QUALITY CRITERIA / WASTELOAD ALLOCATION ANALYSIS 

Facility Name: 

Receiving Stream: 

RAAP-004 

New River 

Permit No.: VA0000248 

Version: OWP Guidance Memo 00-2011 (8/24/00) 

S t r e a m In format ion S t r e a m F lows Mix ing In format ion Ef f luent In format ion 

Mean Hardness (as CaC03) = 80.3 mg/L 1Q10 (Annual) = 440 MGD Annual - 1Q10 Mix = 1.39 % Mean Hardness (as CaC03) = 80.3 mg/L 

9 0 % Temperature (Annual) = 22.3 deg C 7 0 1 0 (Annual) = 550 MGD - 7 0 1 0 Mix = 81.83 % 90% Temp (Annual) = 22.3 deg C 

9 0 % Temperature (Wet season) = 16.3 deg C 30Q10 (Annual) = 637 MGD - 3 0 0 1 0 Mix = 93.44 % 90% Temp (Wet season) = 16.3 deg C 
9 0 % Maximum pH = 8.3 SU 1O10 (Wet s e a s o n ) : 519 MGD Wet S e a s o n - 1 Q 1 0 Mix = 1.39 % 90% Maximum pH = 7.4 SU 

10% Maximum pH = 7.3 SU 3 0 0 1 0 (Wet season) 1058 MGD - 3 0 Q 1 0 M i x = 93.44 % 10% Maximum pH = 6.6 SU 

Tier Designation (1 or 2) = 2 3 0 0 5 = 717 MGD Discharge Flow - 0.04 MGD 
Public Water Supply (PWS) Y/N? = y Harmonic Mean = 1511 MGD 

Trout Present Y/N? = n 

Early Life Stages Present Y/N? = y 

Parameter Background Water Quafrty Criteria Wasteload Allocations Antidegradation BaseGne Antidegradation Allocations Most Limning Allocations 
(ug/1 unless noted) Cone. Acute I Chronic HH (PWS)| HH Acute Chronic HH(PWS)| HH Acute Chronic HH(PWS)| HH Acute | Chronic HH (PWS) | HH Acute Chronic HH(PWS) | HH 
Acenapthene 0 - - 6.7E+02 9.9E+02 - - 1JE+07 1.8E+07 - - 6.7E*01 9.9E+01 - - 1.2E+06 1.8E+06 _ _ 1.2EHJS 1.8E+06 
Acrolein 0 - - 6.1E*0D 9.3E-KJ0 - - 1.1E+05 1.7E+05 - - 6.1 E-01 9.3E-01 _ _ 1.1E+04 1.76+04 1.1E+04 1.7E+04 
Acrylonitrilec 

0 - - 5.1E-01 zse*oo - - 1.9E»04 9.4E*04 - - 5.1E-02 2.5E-01 - _ 1.9E+03 9.46+03 _ _ 1.9E+03 9.4E+03 
AkJrin c 

Ammonia-N (mg/1) 
0 3.0E+00 - 4.9E-04 5.0E-O4 4.6E+02 - 1.9E+01 1.9E-t01 7.5E-01 - 4.9E-05 S.OE-OS 8.3E+03 - 1.9E+00 1.9E+00 4.6E+02 - 1.9E+00 1.9E+00 

(Yearly) 
Ammonla-N (rng/T) 

0 4.89E»t>n 9.23E-01 - - 7.53E»02 1.37E+04 - - 1.18E+00 2.31 E-01 - - 1.305*04 3.68E+03 - - 7.53E-f02 3.6SE+03 - -
(High Flow) 0 4.87E-HN) 1.36E+00 - - 8.83E+02 3.36E*04 - - 1.18E+00 3.40E-01 - - 1.536+04 8.996+03 _ _ 8.83E+02 8.99E+03 _ _ 
Anthracene 0 - - 8.3E*03 4.0E-KJ4 - - 1.5E+08 7 i E * 0 8 - - 8.3E+02 4.0E*03 - - 1.56+07 7.26+07 _ _ 1.5E+07 7.2E+07 
Antimony 0 - - 5.6E+00 6.4E+02 - - 1.0E+05 1.1E*07 - - 5.6E-01 6.4E*01 - - 1.06+04 1.1E+06 _ _ 1.0E+04 1.1E+06 
Arsenic 0 3.4E+02 1.5E+02 1.0E*01 - 5.2E*04 1.7E+06 1.8E+05 - 8.5E+01 3.8E+01 1.0E-MJ0 - 9.46+05 5.26+05 1.8E+04 _ 5.2E+04 5.2E+05 1.8E+04 
Barium 0 - - 2.0E+03 - - - 3.6E+07 - - - 2.0E+02 - - - 3.6E+06 - _ _ 3.6E-H6 _ 
Benzene c 

0 - - 2J2E+01 S.1E+02 - - 8.3E+05 1.9E+07 - - 2.2EH10 5.1E+01 - - 8.36+04 1.9E+06 - _ 8.3E+04 1.9E+06 
Benzidine0 

0 - - 8.6E-04 2.0E-03 - - 3 jE+01 7.6E*01 - - 8.6E-05 2.0E-04 - - 3.26+00 7.6E+00 _ _ 3.2E+00 7.6E+00 
Benzo (a) anthracene c 

0 - - 3.8E-02 1.8E-01 - - 1.4E+03 6.8E+03 - - 3.8E-03 1.8E-02 _ _ 1.46+02 6.8E+02 1.4E+02 6.8E+02 
Benzo (b) fluoranthene c 

0 - - 3.8E-02 1.8E-01 - - 1.4E+03 6.8E-KJ3 - - 3.8E-03 1.8E-02 - _ 1.4E+02 6.8E+02 _ 1.4E+02 6.8E+02 
Benzo (k) fluoranthene 0 

0 - - 3.8E-02 1.BE-01 - - 1.4E+03 6.8E*03 - - 3.8E-03 1.8E-02 - - 1.46+02 6.8E+02 _ _ 1.4E+02 6.8E+02 
Benzo (a) pyrene c 

0 - - 3.8E-02 1.8E-01 - - 1.4E+03 6.8E+03 - - 3.8E-03 1.8E-02 - _ 1.46+02 6.86+02 1.4E+02 6.8E+02 
Bls2-Chk>roethyl B h e r c 

0 - - 3.0E-01 5.3E+00 - - 1.1E404 ZOE+05 - - 3.0E-02 5.3E-01 - - 1.16+03 206+04 _ 1.1E+03 2.0E+04 
Bis2-Chlorolsopropyt Ether 0 - - 1.4E+03 6.5E+04 - - Z5E$07 1.2E+09 - - 1.4E+02 6.5E+03 - - 2.56+06 1.2E+08 _ _ 2.5E+06 1.2E-t08 
Bis 2-Ethylhexyl Phthalate c 

0 - - 1.2E*01 Z2E+01 - - 4.5E+05 8.3Et05 - - 1.2E+00 2.2E+00 - - 4.5E+04 8.3E+04 _ _ 4.5E+04 8.3E+04 
Bromoform 0 

0 - - 4.3E*01 1.4E+03 - - 1.6E+06 5.3E*07 - - 4.3E*00 1.4E+02 - - 1.66+05 5.3E+06 _ _ 1.6E*05 5.3E-MJS 
Butylbenzylphlhalale 0 - - 1.5EMJ3 1.9E+03 - - 2.7E-HJ7 3.4E+07 - - 1.5E+02 1.9E+02 - 2.76+06 3.4E+06 _ _ 2.7E+0S 3.4E+06 
Cadmium 0 3.1E+00 9.5E-01 5.0E-MJO - 4.7E+02 1.1E+04 9.0E-HM - 7.7E-01 2.4E-01 S.OE-01 - 8.4E+03 3.36+03 9.0E+03 4.7E+02 3.3E+03 9.0E+03 
Carbon Tetrachloride c 

0 - - 2.3E-KJO 1.6E+01 - - 8.7E+04 6.0E+05 - - 2.3E-01 1.6E+00 - - 8.7E+03 6.0E+04 _ - 8.7E+03 6.0E+04 
Chlordane c 

0 2.4E+00 4.3E-03 8.0E-03 8.1E-03 3.7E+02 4.8E+01 3.0E-HJ2 3.1EK12 6.0E-01 1.1E-03 8.0E-04 8.1 E-04 6.66+03 1.5E+01 3.0E+01 3.1E+01 3.7E+02 1.5E«1 3.0E+01 3.1E+01 
Chloride 0 8.6E+OS 2.3E+0S 2.5E-M1S - 1.3E+08 2.6E-KI9 4.SE+09 - 2.2E+05 S.8E+04 2.5E+04 - 2.4E+09 7.9E+08 4.56+08 _ 1.3E+08 7.9E+0B 4.5E+08 _ 
TRC 0 1.9E+01 1.1E+01 - - 2.9E+03 1.2E*05 - - 4.8E+00 2.8E+00 - - 5.2E+04 3.8E+04 - _ 2.9E+03 3.8E+04 _ -
Chlorobenzene 0 - - 1.3E«02 1.6E+03 - - 2.3E+06 2.9E*07 - - 1.3E+01 1.6E+02 - - 2.3E+05 2.9E+06 - - 2.3E+05 2.9E+06 
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Parameter Background Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations 

(ug/1 unless noted) Cone. Acute | Chronic HH(PWS)| HH Acute Chronic | HH(PWS)| HH Acute Chronic | HH(PWS)| HH Acute Chronic | HH (PWS) | HH Acute Chronic | HH(PWS) | HH 

Chlorodibromomethanec 

P - - 4.0E+00 1.3E+02 - - 1.5E+05 4.9E+06 - - 4.0E-01 1.3E+01 - - 1.SE+04 4.9E+05 _ - 1.5E+04 4.9E+05 

Chloroform P - - 3.4E+02 1.1E+04 - - 6.1E+06 2.0E-KJ8 - - 3.4E+01 1.1E+03 - - 6.1E-KI5 2.0E*07 - - 5.15*0$ 2.05+07 

2'Chloronaphthalene 0 - - 1.0E+03 1.6E+03 - - 1.8E+07 2.9E*07 - - 1.0E+02 1.6E+02 - - 1.8E-HX5 2.9E+06 - - 1.BE+06 2.9E+06 

2-Chlorophenot P - - 8.1E+01 1.SE+02 - - 1.5E*06 2.7E+06 - - 8.1E+00 1.5E*01 - - 1.5Et05 2.7E*05 - - 1.5E+05 2.7E+05 

Chlorpyrifos P 8.3E-02 4.1E-02 - - 1.3E*01 4.6E+02 - - 2.1E-02 1.0E-02 - - 2.3E+02 1.4E+02 - - 1.35+01 1.46+02 - -
Chromium III 0 4.6E+02 6.2E*01 - - 7.3E+04 7.0E+05 - - 1.2E+02 1.5E+01 - - 1.3E-HK 2.1E+05 - - 7.36+04 2.15+05 - -
Chromium VI 0 1.6E+0I 1.1E+01 - - 2.5E-K13 1.2E-KJ5 - - 4.0E+00 2.8E+00 - - 4.4E+04 3.8E-MJ4 - - 2.5E+03 3.86+04 - -
Chromium. Total 0 - - 1.0E+02 - - - 1.8E+06 - - - 1.0E+01 - - - 1.8E+05 - - - 1.85+05 -
Chrysene c 

p - - 3.8E-03 1.8E-02 - - 1.4E+02 6.8E-KJ2 - - 3.8E-04 1.8E-03 - - 1.4E+01 6.8E+01 - - 1.4E+01 6.85+01 

Copper p 1.1E+01 7.4E+00 1.3E+03 - 1.7E*03 8.4E+04 2.3E-HJ7 - 2.7E+00 1.SE+00 1.3E+02 - 3.0E*04 2.6E+04 2.3E+06 - 1.7E+03 2.6E+04 2.35+0S -
Cyanide, Free p Z2E+01 5.2E*00 1.4E+02 1.6E+04 3.4E«03 5.9E*04 2.5E+06 2.9E*08 5.5E-M10 1.3E*00 1.4E+01 1.8E*03 6.1E+04 1.8E+04 2.5E-XJ5 2.9E-M17 3.45+03 1.8E+04 2.55*05 2.95+07 

DDD° p - - 3.1 E-03 3.1E-03 - - 1.2E+02 1.2E*02 - - 3.1 E-04 3.1E-04 - - 1.2E*01 1.2E+01 - - 1.2E+01 1.25+01 

D D E 0 

p - - 2.2E-03 2.2E-03 - - 8.3E+01 8.3E*01 - - 2.2E-04 2.2E-04 - - 8.3E*00 8.3E+00 - - 8.36+00 8.35+00 

D D T C 

p 1.1E+00 1.0E-03 2.2E-03 2.2E-03 1.7E+02 1.1E+0T 8.3E+01 8.3E*01 2.8E-01 2.5E-04 2.2E-04 2.2E-04 3.0E*03 3.4E+00 8.3E+00 8.3E+00 1.75+02 3.45+O0 8.3E+00 84E+00 

Demeton p - 1.0E-01 - - - 1.1E+03 - - - 2.5E-02 - - - 3.4E+02 - - - 3X5+02 - -
Diazinon p 1.7E-01 1.7E-01 - - 2.6E+01 1.9E+03 - - 4.3E-02 4.3E-02 - - 4.7E+02 5.8E+02 - - 2.65+01 5.8E+02 - -
Dibenz(a,h)anthracene c 

p - - 3.8E-02 1.8E-01 - - 1.4E+03 6.8E+03 - - 3.8E-03 1.8E-02 - 1.4E+02 6.8E*02 - - 1.4E+02 6.8E+02 

1 ,2-DIchlorobenzene p - - 4.2E+02 1.3E+03 - - 7.5E+06 2.3E+07 - - 4JE+01 1.3E+02 - - 7.5E»05 2.3E+06 - - 7.55+05 2.35+06 

1,3-Dichlorobenzene 0 - - 3.2E+02 9.6E+02 - - 5.7E*06 1.7E+07 - - 3JE+01 9.6E+01 - - 5.7E+05 1.7E+06 - - 5.75*05 1.7E+06 

1,4-Dichlorobenzene p - - 6.3E»01 1.9E+02 

• -
- 1.1E+06 3.4E+06 - - 6.3E+00 1.9E*01 - - 1.1E+05 3.4E+05 - - 1.1E+05 3.4E+0S 

3,3-DlchIorobenzidinec 

p - - 2.1 E-01 2.8E-01 - - 7.9E+03 1.1E+04 - - 2.1E-02 2.8E-02 - - 7.9E+02 1.1E+03 - - 7.95*02 1.15+03 

DIchlorobromomethane c 

p - - S.5E+00 1.7E»02 - - 2.1E+05 6.4E+06 - - 5.5E-01 1.7E+01 - - 2.15*04 6.4E+05 - - 2.15+04 S.4E+0S 

1,2-Dkhloroethane0 

p - - 3.8E+00 3.7E+02 - - 1.4E+05 1.4E+07 - - 3.8E-01 3.7E*01 - - 1.4E+04 1.4E+06 - - 1.4E+04 1.4E+0S 

1.1-Dichloroethylene 0 - - 3.3E+02 7.1E+03 - - 5.9E+06 1.3E+08 - - 3.3E+01 7.1E*02 - - 5.9E+05 1.3E+07 - - 5.95+05 1.3E+07 

1,2-lrans-dichloroethylene p - - 1.4E+02 1.0E+04 - - 2.SE+06 1.8E+08 - - 1.4E+01 1.0E+03 - - 2.5E+0S 1.8E+07 - - 2.55+05 1.8E+07 

2,4-Dlchlorophenol p - - 7.7E+01 2.SE+02 _ _ 1.4E+06 5.2E+0S _ _ 7.7E+00 2.9E+01 _ _ 1.4E+0S 5.2E*05 _ - 1.45*05 5.26+05 

2.4-Dichlorophenoxy 
acetic acid (2,4-D) p - _ 1.0E+02 _ _ _ 1.8E+06 1.0E+01 _ 1.8E+05 _ _ _ 1.85+05 _ 
1.2-Dlchloropropanec 0 - - S.OE+00 1.5E+02 - - 1.9E+05 5.7E+D6 - - 5.0E-01 1.SE+01 - 1.9E+04 S.7E+05 - - 1.9E+04 5.7E+05 

1,3-Dlchloropropene c 0 - - 3.4E+00 2.1E+02 - - 1.3E+05 7.9E+06 - - 3.4E-01 2.1E+01 - - 1.3E+04 7.9E+05 - - 1.35+04 7.9E+05 

Dleldrln" p 2.4E-01 5.6E-02 5.2E-04 5.4E-04 3.7E+0T 6.3E+02 2.0E+0T ZOE+01 6.0E-02 1.4E-02 5.2E-05 5.4E-05 6.6E+02 1.9E+02 2.0E+00 2.0E+00 3.7E+01 1.8E*02 2.06+00 2.06+00 

Diethyl Phthalate p - - 1.7E+04 4.4E+04 - - 3.0E+08 7.9E+08 - - 1.7E+03 4.4E+03 - - 3.0E+07 7.9E+07 - - 3.05+07 7.9E+07 

2.4-Dimethylphenol p - - 3.8E+02 8.5E+02 - - 6.8E+06 1.5E+07 - - 3.8E+01 8.5E+01 - - 6.8E«0S 1.5E+06 - - 6.8E+05 1.5E+06 

Dimethyl Phthalate p - - 2.7E+0S 1.1E+06 - - 4.8E+09 2.0E-H0 - - 2.7E+04 1.1E*05 - - 4.8E+08 20E+09 - - 4.8E+08 2.05+09 

DI-n-Butyl Phthalate 0 - - 2.0E+03 4.5E+03 - - 3.6E+07 8.1E+07 - - 2.0E+02 4.5E+02 - - 3.6E+06 8.1E+06 - - 3.6E+06 8.1E+06 

2.4 Dlnitrophenol 0 - - 6.9E+01 5.3E*03 - - 12E+06 9.5E*07 - - 6.9E+00 5.3E+02 - - 1.2E+05 9.5E+06 - - 1.2E+0S 9.5E+06 

2-MethyM,6-Dlnitrophenot • p - - 1.3E+01 ZBE+02 - - 2.3E+0S 5.0E+06 - - 1.3E+00 2.8E*0t - - 2.3E+04 5.0E*05 - - 2.35+04 5.0E+05 

2,4-DIn'rirotoluene c 

Dloxin 2.3,7.8-
p - - 1.1E+00 3.4E+01 - - 4JE+04 1.3E+06 - - 1.1E-01 3.4E*00 - - 4.2E»03 1.3E+05 - - 4.2E+03 1.3E+05 

letrachlorodibenzo-p-dioxln p - - 5.0E-08 S.1E-08 - - 9.0E-04 9.1E-04 - - S.OE-09 5.1 E-09 - - 9.0E-05 9.1E-05 - - 9.05-05 9.15415 

1,2-DIphenylhydrazinec 

p - - 3.6E-01 2.0E+00 - - 1.4E+04 7.6E+04 - - 3.6E-02 2.0E-01 - 1.4E+03 7.6E+03 - - 1.45+03 7.66+03 

Alpha-Endosulfan p 2.2E-01 5.6E-02 6.2E+01 8.9E+01 3.4E+01 6.3E+02 1.1E+06 1.6E+06 5.5E-02 1.4E-02 6.2E+00 8.9E+00 6.1E+02 1.9E+02 1.1E+05 1.6E+05 3.46+01 1.95*02 1.1E+05 1.65+05 

Beta-Endosulfan 0 2J2E-01 S.6E-02 6.2E»01 8.9E*01 3.4E*01 6.3E+02 1.1E«06 1.6E-KK 5.5E-02 1.4E-02 6.2E+00 8.9E*00 6.1E-M12 1.9E+02 1.1E+05 1.6E*05 3.4E+01 1.9E+02 1.1E+05 1.65+05 

Alpha + Beta Endosulfan 0 2.2E-01 5.6E-02 - - 3.4E+01 6.3E+02 - - S.5E-02 1.4E-02 - - 6.1E*02 1.9E+02 - - 3.4E+01 1.9E+02 - -
Endosulfan Sulfate 0 - - 6.2E*01 8.9E+01 - - 1.1E+06 1.6E+06 - - 6.2E+00 8.9E+00 - - 1.1E+05 1.6E+05 - - 1.15+05 1.66+05 

Endrln p 8.6E-02 3.6E-02 5.9E-02 6.0E-02 1.3E*01 4.1E+02 1.1E+03 1.1E+03 2.2E-02 9.0E-03 S.9E-03 6.0E-03 2.4E+02 1JE+02 1.1E+02 1.1E+02 1.3E+01 1.2E+02 1.15+02 1.16+02 

Endrin Aldehyde p - - 2.9E-01 3.0E-01 - - 5.2E*03 5.4E«03 - - 2.9E-02 3.0E-O2 - - 5.2E«02 S.4E+02 - - 5.2E+02 5/15+02 
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Parameter 

(ug/1 unless noted) 

Background Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations Parameter 

(ug/1 unless noted) 

Background 

Acute I Chronic HH(PWS) HH Acute Chronic I HH (PWS) HH Acute t Chronic | HH (PWS)j HH Acute Chronic | HH (PWS) | HH Acute | Chronic | HH(PWS) | HH 
Ethylbenzene 0 - - 5.36+02 2.1E+03 - - 9.5E+06 3.8E+07 - - S.3E+01 2.1E+02 - - 9.5E+0S 3.8E+06 _ - 9.5E+05 3.8E+0S 

Fluoranthene 0 - - 1.36+02 1.4E+02 - - 2.3E+06 2.5E+06 - - 1.3E+01 1.4E+01 - 2.3E+05 Z5E+05 - - 2.3E+05 2.5E+05 
Fluorene 0 - - 1.16+03 5.3E+03 - - 2.O5+O7 9.5E+07 - - 1.1E+02 S.3E+02 - - 2.0E+06 9.SE+06 _ _ 2.0E+0G 9.5E+06 
Foaming Agents 0 - - 5.05+02 - - - 9.06+06 - - - 5.0E+01 - - - 9.0E+05 _ _ _ 9.0E+05 _ 
Guthion 0 - 1.05-02 - - - 1.16+02 - - - 2.5E-03 - - - 3.4E+01 - - - 3.4E+01 - -
Heptachlor c 

0 5.2E-01 3.85-03 7.95-04 7.9E-04 8.0E+01 4.36+01 3.06+01 3.0E+01 1.3E-01 9.5E-04 7.9E-05 7.9E-05 1.4E+03 1.3E+01 3.0E+00 3.0E+00 8.0E+01 1.3E+01 3.0E+00 3.0E+00 
Heptachlor Epoxide0 

0 5.26-01 3.86-03 3.95-04 3.9E-04 8.0E+01 4.36+01 1.56+01 1.5E+01 1.3E-01 9.5E-04 3.9E-05 3.9E-05 1.4E+03 1.3E+01 1.5E+00 1.5E+00 8.0E+01 1.3E+01 1.5E+00 1.5E+00 
Hexacblorobenzenec 

0 - - 2.8E-03 2.9E-03 - - 1.15+02 1.16+02 - - 2.8E-04 2.9E-04 - - 1.1E+01 1.1E+01 _ _ 1.1E+01 1.1E+01 
Hexacblorobutadlenec 

0 - - 4.45+00 1.8E+02 - - 1.76+05 6.85+06 _ _ 4.4E-01 1.8E+01 1.7E+04 6.8E+05 1.7E+04 6.8E+0S 
Hexaehlorocyclohexane 

Alpha-BHCC 

0 - - 2.65-02 4.9E-02 _ _ 9.85+02 1.95+03 2.6E-03 4.9E-03 9.8E+01 1.9E+02 9.8E+01 1.9E+02 
Hexaehlorocyclohexane 

Beta-BHCC 

0 - - 9.16-02 1.7E-01 - _ 3.45+03 6.45+03 9.1 E-03 1.7E-02 3.4E+02 6.4E+02 3.4E+02 6.4E+02 
Hexaehlorocyclohexane 

Gamma-BHCC (Lindane) 0 9.56-01 - 9.86-01 1.8E+00 1.5E+02 - 3.76+04 6.85+04 2.4E-01 - 9.8E-02 1.8E-01 2.6E+03 -' 3.7E+03 6.8E+03 1.5E+02 _ 3.7E+03 6.8E+03 
Hexacblorocyclopentadlene 0 - - 4.06+01 1.1E+03 - - 7.25+05 2.06+07 - - 4.0E+00 1.1E+02 - - 7.2E+04 2.0E+06 _ _ 7.2E+04 2.0E+06 

Hexachtoroethanec 0 - - 1.46+01 3.3E+01 - - 5.35+05 1.26+06 - - 1.4E+00 3.3E+00 - - 5.3E+04 1.2E+05 _ _ S.3E+04 1.2E+05 

Hydrogen Sulfide 0 - 2.0E+00 - - - 2.35+04 - - - 5.0E-01 - - - S.9E+03 - _ _ 6.9E+03 _ _ 
Indeno (1,2,3-cd) pyrene c 

0 - - 3.86-02 1.8E-01 - - 1.46+03 6.85+03 - - 3.8E-03 1.8E-02 - - 1.4E+02 6.8E+02 - _ 1.4E+02 6.8E+02 

Iron 0 - - 3.0E+02 - - - 5.45+06 - - - 3.0E+01 - - - 5.4E+05 - _ _ 5.4E+0S _ 
lsophoronec 

0 - - 3.56+02 9.65+03 - - 1.36+07 3.65+08 - - 3.5E+01 9.6E+02 - - 1.3E+06 3.6E+07 - - 1.3E+06 3.6E+07 
Kepone 0 - 0.05+00 - - - O.OE+00 - - - O.OE+00 - - - O.OE+00 - - _ O.OE+00 _ -
Lead 0 9.06+01 1.06+01 1.56+01 - 1.4E+04 1.16+05 2.76+05 - 2.2E+01 2.6E+00 1.5E+00 - 2.5E+05 3.5E+04 2.7E+04 - •ME+04 3.5E+04 2.7E+04 _ 
Malathion 0 - 1.06-01 - - - 1.15+03 - - - 2.SE-02 - - - 3.4E+02 - - _ 3.4E+02 - _ 
Manganese 0 - - 5.0E+01 - - - 9.05+05 - - - 5.0E+00 - - - 9.0E+04 - _ _ 9.0E+04 -
Mercury 0 1.46+00 7.76-01 - -- 2.2E+02 8.76+03 -- .. 3.5E-01 1.9E-01 .. - 3.9E+03 2.6E+03 .. _ 2JE+02 2.6E+03 .. .. 
Methyl Bromide 0 - - 4.76+01 1.56+03 - - 8.45+05 2.76+07 - - 4.7E+00 1.5E+02 _ 8.4E+04 2.7E+0S 8.4E+04 2.7E+06 
Methylene Chloride c 

0 - - 4.66+01 5.96+03 - - 1.76+06 2.25+08 - - 4.6E+0O 5.9E+02 _ _ 1.7E+05 2.2E+07 1.7E+0S 2JE+07 
Methoxychlor 0 - 3.05-02 1.05+02 - - 3.4E+02 1.86+06 - - 7.5E-03 1.0E+01 - - 1.0E+02 1.8E+05 _ _ 1.0E+02 1.8E+05 
Mlrex 0 - 0.05+00 - - - O.OE+00 - - - O.OE+00 - - - O.OE+00 - - _ O.OE+00 _ _ 
Nickel 0 1.56+02 1.75+01 6.15+02 4.66+03 2.35+04 1.OE+05 1.16+07 8.26+07 3.8E+01 4.2E+00 6.1E+01 4.6E+02 4.2E+0S 5.8E+04 1.1E+06 BjE+OS 2.3E+04 5.8E+04 1.1E+06 8 jE+08 
N'rtrale (as N) 0 - - 1.06+04 - - - 1.86+08 - - - 1.0E+03 - - - 1.8E+07 - _ _ 1.8E+07 _ 
Nitrobenzene 0 - - 1.76+01 6.95+02 - - 3.05+05 1.26+07 - - 1.7E+00 6.9E+01 _ 3.0E+04 1^E+06 3.0E+04 1.2E+0S 
N-Nrlrosodimethylaminec 

0 - - 6.9E-03 3.05+01 - - 2.65+02 1.16+06 - - 6.9E-04 3.0E+00 _ - 2.6E+01 1.1E+05 2.6E+01 1.1E+0S 
N-NHrosodiphenylaminec 

0 - - 3.36+01 6.05+01 - - 1.26+06 2.3E+06 _ _ 3.3E+00 6.0E+00 1.2E+05 2.3E+05 1.2E+05 2.3E+05 
N-Nilrosodl-n-propylamlnec 

0 - - 5.0E-O2 5.1E+00 - - 1.96+03 1.9E+05 - - 5.0E-03 5.1E-01 - _ 1.9E+02 1.9E+04 1.9E+02 1.9E+04 
Nonylphenol 0 2.86+01 6.65+00 - - 4.35+03 7.4E+04 - - 7.0E+00 1.7E+O0 - - 7.7E+04 2.3E+04 _ _ 4.3E+03 2.3E+04 -
Parathlon 0 6.56-02 1.36-02 - - 1.05+01 1.SE+02 - - 1.6E-02 3.3E-03 - - 1.BE+02 4.5E+01 - _ 1.0E+01 4.5E+01 _ _ 
PCB Total 0 

0 - 1.46-02 6.46-04 6.4E-04 - 1.6E+02 2.46+01 2.4E+01 - 3.5E-03 6.4E-05 6.4E-05 - 4.8E+01 2.4E+00 2.4E+OO _ 4.SE+01 2.4E+OO 2.4E+00 
Pentachlorophenolc 

0 1.26+01 9.05+00 2.7E+00 3.0E+01 1.85+03 1.0E+05 1.05+05 1.1E+06 2.9E+00 2.3E+00 2.7E-01 3.0E+00 3.2E+04 3.1E+04 1.0E+04 1.1E+05 1.8E+03 3.1E+04 1.0E+04 1.1E+05 
Phenol 0 - - 1.0E+04 S.6E+05 - - 1.85+08 1.5E+10 - - 1.0E+03 8.6E+04 - - 1.8E+07 1.6E+09 _ _ 1.8E+07 1.SE+09 
Pyrene 0 - - 8.3E+02 4.0E+03 - - 1.56+07 7.26+07 - - 8.3E+01 4.0E+02 _ 1.5E+06 7JE+06 1.5E+06 7.2E+0S 
Radionuclides 0 _ _ _ _ _ _ 

Gross Alpha Activity 
(pen.) 0 1.5E+01 2.76+05 1.SE+00 2.7E+04 2.7E+O4 

Beta and Photon Activity 
2.7E+O4 

(mrerrVyr) 0 - - 4.0E+00 - - - 7.26+04 - - - 4.0E-01 _ _ 7.2E+03 7.2E+03 
Radium 226 + 228 (pCl/L) 0 - - 5.0E+00 - - - 9.05+04 - - - 5.0E-01 - - _ 9.0E+03 9.0E+03 
Uranium (ug/l) 0 - - 3.0E+01 - - - 5.45+OS - - - 3.0E+00 - - - 5.4E+04 - - - 5.4E+04 -
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Parameter 

(ug/1 unless noted) 

Background Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation AHoeations Most Limiting Allocations Parameter 

(ug/1 unless noted) 

Background 

Acute j Chronic |HH(PWS)| HH Acute | Chronic HH(PWS)| HH Acute | Chronic HH(PWS)| HH Acute | Chronic | HH (PWS) | HH Acute | Chronic HH(PWS) | HH 
Selenium, Total Recoverable 0 ZOE+OI 5.0E+00 1.7E+02 4.2E+03 3.1E+03 5.6E+04 3.0E+06 7.SE+07 5.0E*00 1.3E+00 1.7E+01 4.2E»02 S.5E+04 1.7E+04 3.0E+05 7.5E+06 3.1E+03 1.7E+04 3.0E+05 7.5E+06 
Silver 0 2.4E*00 - - - 3.6E+02 - - - 5.9E-01 - - - 6.5E+03 - - _ 3.SE+02 _ _ 
Sulfate 0 - - 2.5E+05 - - - 4.SE+09 - - - 2.5E+04 - - - 4.5E+08 _ _ _ 4.5E+08 
1.1.2,2-Tetrachloroethanec 

0 - - 1.7E+00 4.0E+01 - - 6.4E+04 1.SE+0S - - 1.7E-01 4.0Et00 _ - 6.4E+03 1.5E+05 _ _ 6.4E+03 1.5E+05 
Tetrachloroelhylenec 

0 - - 6.9E+00 3.3E+01 - - 2.6E+0S 1.2E+06 - - 6.9E-01 3.3E+00 - - 2.6E+04 1.2E+05 _ _ 2.6E+04 1jE+0S 
Thallium 0 - - 2.4E-01 4.7E-01 - - 4.3E+03 8.4E+03 - - 2.4E-02 4.7E-02 - - 4.3E+02 8.4E+02 _ _ 4.3E+02 8.4E+02 
Toluene 0 - - 5.1E+02 6.06*03 - - 9.1E+06 1.1E*08 - - 5.1E+01 6.0E+02 _ 9.1E+05 1.1E+07 9.1E+05 1.1E+07 
Total dissolved solids 0 - - 5.0E*05 - - - 9.0E+09 - - - S.OE+04 - _ _ 9.0E+08 9.0E+08 
Toxaphene ° 0 7.3E-01 ZOE-04 2.8E-03 2.8E-03 1.1E+02 2.3E+00 1.1E+02 1.1E+02 1.8E-01 5.0E-05 2.8E-04 2.BE-04 2.0E+03 6.9E-01 1.1E+01 1.1E+01 1.1E+02 6.9E-01 1.1E+01 1.1E+01 
Tributyhin 0 4.6E-01 7.2E-02 - - 7.1E+01 8.1E+02 - - 1.2E-01 1.8E-02 - - 1.3E+03 2.5E+02 _ _ 7.1E+01 2.5E+02 
1.2,4-Trichbrobenzene 0 - - 3.5E+OI 7.0E+01 - - 6.3E+05 1.3E+06 - - 3.5E+0O 7.0E+00 _ 6.3E+04 1.3E+05 6.3E+04 1.3E+05 
1,1,2-Trichloroethanec 

0 - - 5.9E+00 1.6E+02 - - 2.2E+05 6.0E+0G - - 5.9E-01 1.6E+01 - _ 2.2E+04 6.0E+05 2.2E+04 6.0E+05 
Trichloroethylene c 

0 - - 2.5E+01 3.0E+02 - - 9.4E+05 1.1E+07 - - 2.5E+00 3.0E+01 - - 9.4E+04 1.1E+06 _ _ 9.4E+04 1.1E+06 
2.4.6-Trichlorophenol0 

0 - - 1.4E+01 2.4E+01 - - S.3E-HJ5 9.1E+0S 1.4E+00 2.4E+00 5.3E+04 9.1E+04 _ _ 5.3E+04 9.1E+04 
2-(2,4,5-Trlchlorophenoxy) 

5.3E+04 9.1E+04 

propionic add (Sitvex) 0 - 5.OE+01 - - - 9.0E+05 - - - 5.0E+00 - - - 9.0E+04 - - - 9.0E+04 _ 
Vinyl Chloride0 

0 - - 2.5E-01 2.4E+01 - - 9.4E+03 9.1E+05 - - 2.5E-02 2.4E+00 - - 9.4E+02 9.1E+04 _ _ 9.4E+02 9.1E+04 
Zinc 0 9.7E+01 9.8E+01 7.4E+03 2.6E+04 1.5E+04 1.1E+06 1.3E+06 4.7E+08 2.4E+01 2.5E+01 7.4E+02 2.6E+03 2.7E+0S 3.4E+05 1.3E+07 4.7E+07 1.5E+04 3.4E+05 1.3E+07 4.7E+07 

Notes: Mela! Target Value (SSTV) 
1. AH concentrations expressed as mlcrograms/lrter (ug/l), unless noted otherwise Antimony 1.0E+04 
2. Discharge flow is highest monthly average or Form 2C maximum for Industries and design flow for Municipals Arsenic 1.8E+04 
3. Metals measured as Dissolved, unless specified otherwise Barium 3.6E+06 
4. " C indicates a carcinogenic parameter Cadmium 1.9E+02 

5. Regular WLAs are mass balances (minus background concentration) using the % of stream flow entered above under Mixing Information. Chromium III 2.9E+04 
Antidegradation WLAs are based upon a complete mix. Chromium VI 9.8E+02 

6. Antideg. Baseline = (OJ25(WQC - background cone.) + background cone.) for acute and chronic Copper 6.7E+02 
= (0.1 (WQC - background cone.) + background cone.) for human health Iron 5.4E+05 

7. WLAs established at the following stream flows: 1010 for Acute. 30010 for Chronic Ammonia, 7Q10 for Other Chronic, 30Q5 for Non-carcinogens and Lead 5.5E+03 

Harmonic Mean for Carcinogens. To apply mixing ratios from a model set the stream flow equal to (mixing ratio - 1), effluent flow equal to 1 and 100% mix. Manganese 9.0E+04 

Mercury 8.6E+01 

Nickel 9.3E+03 

Selenium 1.2E+03 

Silver 1.5E+02 

• Zinc 6.0E+03 

Note: do not use QL's lower than the 

minimum QL's provided In agency 

guidance 
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FRESHWATER 
WATER QUALITY CRITERIA / WASTELOAD ALLOCATION ANALYSIS 

Facility Name: 

Receiving Stream: 

RAAP - 005 

New River 

Permit No.: VA0000248 

Version: OWP Guidance Memo 00-2011 (8/24/00) 

S t r e a m In format ion S t r e a m F lows M ix ing In format ion 
Mean Hardness (as CaC03) = 80.3 mg/L 1010 (Annual) = 440 MGD Annual - 1 0 1 0 Mix = 3.52 % 
90% Temperature (Annual) = 22.3 deg C 7Q10 (Annual) = 550.MGD - 7 Q 1 0 M i x = 100 % 
9 0 % Temperature (Wet season) = 16.3.deg C 30Q10 (Annual) = 637 MGD - 3 0 0 1 0 Mix = 100 % 
9 0 % Maximum pH = 8.3 SU 10.10 (Wet season) = 520 MGD Wet Season - 1Q10 Mix = 3.52 % 
10% Maximum pH = 7.3 SU 30Q10 (Wet season) 1058 MGD - 3 0 Q 1 0 Mix = 100 % 
Tier Designation (1 or 2) = 2 3 0 0 5 = 717 MGD 

Public Water Supply (PWS) Y/N? = y Harmonic Mean = 1511 MGD 
Trout Present Y/N? = n 

Early Life Stages Present Y/N? = y 

Effluent Information 

Mean Hardness (as CaC03) = 

90% Temp (Annual) = 

90% Temp (Wet season) = 

90% Maximum pH = 

10% Maximum pH = 

Discharge Flow = 

80.3 mg/L 

22.3 deg C 

16.3 deg C 

8.3 SU 

7.4 SU 

0.41 MGD 

Background Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations 
Background 

Acute I Chronic HH (PWS) HH Acute Chronic HHfPWS) HH Acute Chronic HH (PWS)| HH ACUlB | Chronic HH (PWS) | HH Acute I Chranle I HH IPWS1 I HH 
0 - - 6.7E+02 9.9E+02 - - 1.2E+06 1.76+06 - - 6.7E+01 9.9E+01 - _ 1.2E+05 1.7E+05 1.2E+05 1.7E+0S 
0 - S.1E+00 9.3E+00 - - 1.16+04 1.6E+04 - - 6.1E-01 9.3E-01 - - 1.1E+03 1.6E*03 _ 1.1E+03 1.6E+03 
0 - 5.1 E-01 2.5E+00 - - 1.96+03 9.2E+03 - - 5.1E-02 2.5E-01 - - 1.9E+02 9.2E+02 1.9EW2 9.2E+02 
0 3.06+00 4.9E-04 5.0E-04 1JE+02 - 1.86+00 1.8E+00 7.5E-01 - 4.9E-05 5.0E-05 8.1E+02 - 1.8E-01 1.8E-01 1.2E*02 - 1.8E-01 1.8E-01 

0 4.716+00 9.235-01 - - 1.83E+02 1.43E+03 - - 1.18E+00 2.31 E-01 - - 1.27E+03 3.59E+02 - - 1.83E+02 3.59E+02 _ _ 
0 4.716+00 1.365+00 - - 2.15E+02 3.51 E*03 - - 1.18E+00 3.40E-01 - - 1.50E+03 8.77E+02 Z.15E+0Z 8.77E+02 _ 
0 8.3E+03 4.0E+04 - - 1.56+07 7.0E+07 - - 8.3E+02 4.0E+03 - - 1.5E+06 7.0E+06 1.5E+06 7.0E+06 
0 5.6E400 6.4E+02 - - 9.86+03 1.16+05 - - 5.6E-01 6.4E+01 - - 9.8E+02 1.1E+05 9.8E+02 1.1E+0S 
0 3.46+02 1.5E+02 1.0E+01 - 1.3E+04 2.0E+05 1.76+04 - 8.5E-KJ1 3.8E+01 1.0E*00 - 9.1E+04 5.0E+04 1.7E+03 1.3E+04 5.0E*04 1.7E+03 
0 - - 2.0E+03 - - - 3.56+06 - - - 2.0E+02 - - _ 3.5E+0S 3.5E+05 _ 
0 - 2^E»01 5.1E+02 - - 8.16+04 1.9E+06 - - 2.2EH10 S.1E+01 - _ 8.1E+03 1.9E+05 8.1E403 1.9E+05 
0 8.6E-04 2.0E-03 - - 3.26+00 7.4E+00 - - 8.6E-05 2.0E-04 - 3.2E-01 7.4E-01 3.2E-01 7.4E-01 
0 3.8E-02 1.8E-01 - - 1.46+02 6.6E+02 - - 3.8E-03 1.8E-02 - - 1.4E*01 6.6E+01 1.4E+01 6.6E+01 
0 - 3.8E-02 1.8E-01 - - 1.46+02 6.6E+02 - - 3.8E-03 1.8E-02 - - 1.4E+01 6.6E+01 1.4E+01 6.6E+01 
0 3.8E-02 1.8E-01 - - 1.4E+02 6.6E+02 - - 3.8E-03 1.8E-02 - - 1.4E+01 6.6E+01 1.4E+01 6.6E+01 
0 3.8E-02 1.8E-01 - - 1.4E+02 6.6E+02 - - 3.8E-03 1.8E-02 - - 1.4E+01 6.6E+01 1.4E+01 6.6E+01 
0 3.0E-01 5.3E+00 - - 1.1E+03 2.0E+04 - - 3.0E-02 5.3E-01 - - 1.1E+02 2.0E-KI3 _ 1.1E+02 2.0E+03 
0 1.4E+03 6.5E+04 - - 2.4E+06 1.1E+08 - - 1.4E+02 6.5E+03 - - 2.4E»05 1.1E+07 2.4E+0S 1.1E+07 
0 UE+01 Z2E+01 - - 4.4E+04 B.1E+04 - - 1-2E400 2.2E»00 - - 4.4E+03 8.1E+03 _ 4.4E-KJ3 8.1E+03 
0 - 4.3E+01 1.4E+03 - - 1.6E+0S 5.2E+06 - - 4.3E+00 1.4E402 - - 1.6E+04 5J2E+05 1.SE+04 5.2E+05 
0 - 1.5E+03 1.9E+03 - - 2.6E+06 3.36+06 - - 1.5E+02 1.9E+02 - _ 2.6E+05 3.3E+05 2.SE+0S 3.3E*05 
0 3.16+00 9.5E-01 5.0E+00 - 1.2E+02 1.3E+03 8.7E+03 - 7.7E-01 2.4E-01 5.0E-01 - 8.2E+02 3.2E-.02 8.7E+02 1.2E+02 3.2E+02 8.7E-W2 
0 - - 2.3E*00 1.6E+01 - - 8.5E+03 5.9E+04 - - 2.3E-01 1.6E+00 - 8.5E+02 S.9E+03 8.5E+02 5.9E*03 
0 2.46+00 4.36-03 8.0E-03 8.1E-03 9.3E+01 S.8E+00 2.9E+01 3.0E+01 6.0E-01 1.1E-03 8.0E-04 8.1E-04 6.4E+02 1.4E+00 2.9E+00 3.0E+00 9.3E*01 1.4E400 2.9E+00 3.0E+OO 
0 8.66+05 2.35+05 2.5E+05 - 3.3E+07 3.1E+08 4.4E+0B - 2.2E+05 5.8E+04 2.5E+04 - 2.3E+08 7.7E+07 4.4E+07 3.3E+07 7.7E-H17 4.4E+07 _ 
0 1.96+01 1.16+01 - - 7.4E+02 1.5E+04 - - 4.8E+00 2.8E-KK) - - 5.1E+03 3.7E+03 _ _ 7.4E+02 3.7E«3 
0 1.3E+02 1.6E+03 - - 2.3E+0S 2.8E+06 - - 1.3E+01 1.6E+02 - - 2.3E+04 Z8E*0S _ _ 2.3EKI4 Z8E*05 

Parameter 

(ug/1 unless noted) 

AcenapUiene 

Acrolein 

AcryionitriIec 

AWrinc 

Ammonia-N (mg/1) 
(Yearly) 
Ammonla-N (mg/1) 
(High Row) 

Anthracene 

Antimony 

Barium 

Benzene c 

Benzidine0 

Benzo (a) anthracene5 

Benzo (b) fluoranthene c 

Benzo (k) fluoranthene c 

Benzo (a) pyrene c 

Bis2-Chtaroethyl Bher c 

Bls2-Chloroisopropyi Ether 

Bis 2-Bhythexyl Phthalate c 

Bromoform c 

Butytbenzylphlhalate 

Cadmium 

Carbon Tetrachloride c 

Chtordane c 

Chloride 

TRC 

Chlorobenzene 
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Parameter 

(ug/1 unless noted) 

Background Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations Parameter 

(ug/1 unless noted) 

Background 

Acute | Chronic HH(PWS)| HH Acute Chronic HH(PWS)| HH Acute | Chronic HH(PWS)| HH Acute Chronic HH (PWS) | HH Acute Chronic HH(PWS) | HH 
Chlorodibromomethanec 

0 - - 4.0E+00 1.3E+02 - - 1.55+04 4.85*05 - - 4.0E-O1 1.3E+01 - - 1.5E+03 4.8E+04 _ _ 1.56+03 4.85+04 
Chloroform 0 - - 3.4E+02 1.1E+04 - - 5.95+05 1.96+07 - - 3.4E+01 1.1E+03 - - 5.9E+04 1.9E+06 - - 5.96+04 1.95+06 

2-Chloronaphthatene 0 - - 1.0E+03 1.6E+03 - - 1.75+06 2.8E*06 - - 1.0E+02 1.GE+02 - - 1.7E+05 2.8E+0S _ _ 1.76+05 2.85+05 

2-Chlorophenol 0 - - 8.1E-X11 1.5E*02 - - 1.46+05 Z65*05 - - 8.1E+00 1.5E+01 - - 1.4E-KJ4 2.6E+04 - _ 1.4E+04 2.66+04 

Chlorpyrifos 0 8.3E-02 4.1E-02 - - 3.25+00 5.56+01 - - 2.1E-02 1.0E-02 - - 2.2E+01 1.4E+01 - - 3JE+00 1.45+01 - -
Chromium ill 0 4.8E+02 6.2EtOT - - 1.86+04 8.35+04 - - U E + 0 2 1.5E+01 - - 1.3E+05 2.1E+D4 - - 1.86+04 2.15+04 - -
Chromium VI 0 1.6E+01 1.1E+01 - - 6.26+02 1.55+04 - - 4.0E+00 2.8E+00 - - 4.3E+03 3.7E+03 - - 6.2E+02 3.76+03 - -
Chromium, Total 0 - - 1.0E*02 - - - 1.75+05 - - - 1.0E+01 - - - ' 1.7E+04 - _ - 1.76+04 -
Chrysene c 

0 - - 3.8E-03 1.8E-02 - - 1.45+01 6.66*01 - - 3.8E-04 1.8E-03 - - 1.4E+00 6.6E+00 - - 1.45+00 6.65+00 

Copper 0 1.1E+01 7.4E+00 1.3E+03 - 4.25+02 1.05+04 2.36+06 - 2.7E+00 1.9E+00 1.3E+02 - 2.9E+03 2.5E+03 2.3E+05 - 4.2E+02 2.55+03 2.35+05 -
Cyanide, Free 0 Z2E+01 5.2EKTO 1.4E+02 1.6E+04 8.56+02 7.06+03 Z46+05 2.85*07 5.5E-H30 1.3E+00 1.4E+01 1.6E+03 5.9E+03 1.7E+03 2.4E+04 2.8E+06 8.55+02 1.76+03 2.45+04 2.85+06 
O D D " 0 - - 3.1E-03 3.1E-03 - - 1.16+01 1.15+01 - - 3.1E-04 3.1 E-04 - - 1.1E+00 1.1E+00 - - 1.16+00 1.16+00 

D D E C 

0 - - 2.2E-03 2.2E-03 - - B.1E*00 8.15+00 - - 2.2E-04 2.2E-04 - - B.tE-01 8.1 E-01 - - 8.164)1 8.16-01 

D D T C 

0 1.1E400 1.0E-03 2.2E-03 2.2E-03 4.35+01 1.36+00 8.15+00 8.16*00 2.8E-01 2.5E-04 2.2E-04 2.2E-04 3.0E+02 3.4E-01 8.1 E-01 8.1 E-01 4.36+01 3.45411 8.15-01 8.15-01 

Demeton 0 - 1.0E-O1 - - - 1.35+02 - - - 2.5E-02 - - - 3.4E+01 - - - 3.45+01 - -
Diazinon 0 1.7E-01 1.7E-01 - - 6.66+00 2.35+02 - - 4.3E-02 4.3E-02 - _ 4.6E+01 5.7E+01 - - 6.GE+00 5.76+01 - _ 
Dibenz(a,h)anthracene c 

0 - - 3.8E-02 1.8E-01 - - 1.45+02 6.65+02 - - 3.8E-03 1.8E-02 - - 1.4E+01 6.6E+01 - - 1.45+01 6.65+01 

1,2-Dichlorobenzene 0 - - 4.2E+02 1.3E+03 - - 7.35*05 2.35+06 - - 4.2E+01 1.3E+02 - - 7.3E+04 2.3E+05 - - 7.36+04 2.35+05 

1,3-DIchlorobenzene 0 - - 3.2E+02 9.6E+02 - - 5.65*05 1.76+06 - - 3.2E+01 9.6E+01 - 5.6E+04 1.7E+0S - - 5.65+04 1.75+05 

1,4-Dlchlorobenzene 0 - - 6.3E+01 1.9E+02 - - 1.15*05 3.36+05 - - 6.3E+00 1.9E+01 - - 1.1E+04 3.3E+04 - - 1.16+04 3.35+04 
3.3-Dichlorobenzldinec 

0 - - 2.1E-01 2.8E-01 - - 7.75*02 1.0E+O3 - - 2.1E-02 2.8E-02 - - 7.7E+01 1.0E+02 _ _ 7.75+01 1.05+02 
Dlchlorobromomelhane c 

0 - - 5.5E+00 1.7E+02 - - 2.05*04 6.36+05 - - 5.5E-01 1.7E+01 - - 2.0E+03 6.3E+04 _ _ 2.05+03 6.35+04 
1,2-Dlchloroethanec 

0 - - 3.8E+00 3.7E+02 - - 1.45*04 1.45+06 - - 3.8E-01 3.7E+01 - - 1.4E+03 1.4E+05 - - 1.45+03 1.45+05 

1,1-Dichloroethylene 0 - - 3.3E*02 7.1E+03 - - 5.85*05 1.26+07 - - 3.3E+01 7.1E+02 - - 5.8E+04 1.2E+06 - - 5.85+04 1.26+06 

1,2-trans-diehloroethylene 0 - - 1.4E-H12 1.0E+04 - - Z4S+05 1.75+07 - - 1.4E+01 1.0E+03 - - 2.4E+04 1.7E+06 _ - 2.46+04 1.76+06 

2,4-Dichlorophenol 0 - - 7.7E*01 2.9E+02 _ _ 1.35*05 5.15+05 7.7E+00 2.9E+01 1.3E+04 5.1E+04 1.35+04 5.16+04 
2,4-Diehlorophenoxy 
acetic acid (2,4-D) 0 - - 1.0E*02 - - - 1.75*05 - - - 1.0E+01 - - - 1.7E+04 - - - 1.75+04 -
1,2-Dichloropropanec 0 - - 5.0E*00 1.5E+02 - - 1.86+04 5.5E+05 - - 5.0E-01 1.5E+01 - - 1.8E+03 5.5E+04 - - 1.85+03 5.5E+04 

1.3-Diehloropropene c 0 - - 3.4E+00 Z1E+02 - - 1.36+04 7.7E+05 - - 3.4E-01 2.1E+01 - - 1.3E+03 7.7E+04 _ - 1.35+03 7.7E+04 
Dieldrm c 

0 2.4E-01 5.6E-02 5.2E-04 5.4E-04 9.3E+00 7.55+01 1.96+00 2.0E+00 6.0E-02 1.4E-02 5.2E-05 5.4E-05 6.4E+01 1.9E+01 1.9E-01 2.0E-01 9.36+00 1.96+01 1.954)1 2.0E-01 

Diethyl Phthalate 0 - - 1.7E*04 4.4E+04 - - 3.05+07 7.7E+07 - - 1.7E+03 4.4E+03 - - 3.0E+O6 7.7E+06 _ _ 3.05+06 7.76+06 

2,4-Dimethytphenol 0 - - 3.8E«02 8.5E+02 - - 6.65+05 1.5E+06 - - 3.8E+01 8.SE+01 - - 6.6E+04 1.5E+05 _ - 6.65+04 1.55+05 

Dimethyl Phthalate 0 - - 2.7E*05 1.1E+06 - - 4.7E+08 1.9E+09 - - 2.7E+04 1.1E+05 - - 4.7E+07 1.9E+08 _ _ 4.76+07 1.95+08 

DI-n-Butyl Phthalate 0 - - 2.0E»03 4.5E*03 - - 3.5E+06 7.9E+06 - - 2.0E+02 4.5E+02 - - 3.5E+05 7.9E+05 - - 3.56+05 7.95+05 

2,4 Dinitrophenol 0 - - 6.9E*01 5.3E+03 - - 1 jE+05 9.3E+05 - - 6.9E+00 5.3E+02 - _ 1.2E+04 9.3E+05 - _ 1.25+04 9.36+05 

2-MelhyW,6-Dinitrophenol 0 - - 1.3E+01 2.8E+02 - - 2.35*04 4.9E+05 _ _ 1.3E+00 2.8E+01 2.3E+O3 4.9E+04 2.36+03 4.95+04 
2,4-Dinitrotoluene c 

0 _ _ 1.1E+00 3.4E+01 4.15*03 1.3E+05 1.1E-01 3.4E+00 _ _ 4.1E+02 1.3E+04 4.16+02 1.36+04 
Dloxln 2.3,7.8-

4.1E+02 4.16+02 1.36+04 

tetrachlorodibenzo-p-dioxin 0 - - 5.0E-08 5.1E-08 - - 8.7E-05 8.9E-05 - - 5.0E-O9 5.1E-0? _ _ 8.7E-06 8.9E-06 _ _ 8.76416 8.9E-06 
1,2-DIphenylbydrazinec 

0 - - 3.6E-01 2.0E+00 -

-• 
1.3E*03 7.45+03 - - 3.6E-02 2.0E-01 - - 1.3E+02 7.4E+02 - - 1.35+02 7XE+02 

Alpha-EndosurTan 0 2.2E-01 5.6E-02 6.2E+01 8.9E*01 8.56+00 7.55+01 1.16*05 1.66+05 5.5E-02 1.4E-02 6JE+0O 8.9E+00 5.9E+01 1.9E+01 1.1E+04 1.6E+04 8.56+00 1.95+01 1.16+04 1.6E+04 

Beta-Endosulfan 0 2.2E-01 5.6E-02 6.2E«01 8.9E+01 8.56+00 7.55*01 1.1E+05 1.65+05 5.5E-02 1.4E-02 6.2E+00 8.9E+00 S.9E+01 1.9E+01 1.1E+04 1.6E+04 8.55+00 1.95+01 1.15+04 1.6E+04 

Alpha + Beta Endosulfan 0 2.2E-01 5.6E-02 - - 8.55+00 7.56*01 - - 5.5E-02 1.4E-02 - - S.9E+01 1.9E+01 - - 8.55+00 1.95+01 _ _ 
Endosutfan Sulfate 0 - - 6J2E*01 8.9E*01 - - 1.16*05 1.65+05 - - 6JE+00 8.9E+00 - - 1.1E+04 1.6E+04 - - 1.16+04 1.6E+04 
Endrln 0 8.6E-02 3.6E-02 S.9E-02 6.0E-02 3.35+00 4.86+01 1.05*02 1.05+02 2.2E-02 9.0E-03 5.9E-03 6.0E-03 2.3E+01 1.2E+01 1.0E+01 1.0E+01 3.3E+00 1.26+01 1.05+01 1.0E+01 

Endrin Aldehyde 0 • - - 2.9E-01 3.0E-01 - - 5.15*02 5.26+02 - - 2.9E-02 3.0E-02 - - S.1E+01 5.2E+01 - - 5.16+01 5.26+01 
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Parameter 

(ug/1 unless noted) 

Background Water Quality Criteria Wasteload Allocations Anttdegradatlon Baseline Antidegradation Allocations Most Limning Allocations Parameter 

(ug/1 unless noted) Cone. Acute Chronic | HH (PWS)| HH Acute Chronic j HH(PWS)| HH Acute Chronic | HH(PWS)| HH Acute Chronic | HH (PWS) | HH Acute Chronic | HH(PWS) | HH 

Ethylbenzene 0 - - 5.3E+02 2.1E+03 - - 9.3E+05 3.7E+0S - - 5.3E+01 2.1E+02 - - 9.3E+04 3.7E+05 - - 9.3E+04 3.7E+0S 

Fluoranthene 0 - - 1.3E+02 1.4E+02 - - 2.3E+05 2.4E+05 - - 1.3E+01 1.4E+01 - - 2.3E+04 2.4E+04 - - 2.3E+04 2XE+04 

Fluorene 0 - - 1.1E+03 5.3E+03 - - 1.9E+0S 9.3E+06 - - 1.1E+02 5.3E+02 - - 1.95+05 9.36+05 - - 1.9E+05 9.3E+05 

Foaming Agents 0 - - 5.0E+02 - - - 8.7E+05 - - - 5.0E+01 - - - 8.76+04 - - - 8.7E+04 -
Guthlon 0 - 1.0E-02 - - - 1.3E+01 - - - 2.5E-03 - - - 3.45+00 - - - 3.4E+00 - -
Heptachlor c 

0 5.2E-01 3.8E-03 7.9E-04 7.9E-04 2.0E+0I 5.1E+00 2.9E+00 2.9E+00 1.3E-01 9.5E-04 7.9E-05 7.9E-05 1.46+02 1.35+00 Z96-01 2.96-01 2.0E+01 1.3E+00 2.9E-01 2.9E-01 

Heptachlor Epoxide0 

0 5.2E-01 3.8E-03 3.9E-04 3.9E-04 2.0E+01 S.1E+00 1.4E+00 1.4E+00 1.3E-01 9.5E-04 3.9E.05 3.9E-05 1.46+02 1.36+00 1.464)1 1.4E-01 2.0E+01 1.3E+00 1.4E-01 1.4E-01 

Hexachlorobenzenec 

0 - - 2.8E-03 2.9E-03 - - 1.0E+01 1.1E+01 - - 2.8E-04 2.9E-04 - - 1.06+00 1.16+00 - - 1.0E+00 1.1E+00 

Hexachlorobutadlene0 

0 - - 4.4E+00 1.8E+02 _ _ 1.6E+04 6.6E+05 _ _ 4.4E-01 1.8E+01 _ _ 1.66+03 6.65+04 - - 1.6E+03 6.6E+04 
Hexaehlorocyclohexane 

Alpha-BHCC 

0 - - 2.6E412 4.9E-02 - - 9.6E+01 1.8E+02 - - 2.6E-03 4.9E-03 - - 9.6E+00 1.85+01 - - 9.6E+00 1.8E+01 
Hexaehlorocyclohexane 

Beta-BHCC 

0 - - 9.1E-02 1.7E-01 - - 3.4E+02 6.3E+02 - - 9.1E-03 1.7E-02 - - 3.4E+01 6.36+01 _ - 3.4E+01 S.3E+01 
Hexaehlorocyclohexane 
Gamma-BHCC (Lindane) 0 9.5E-01 - 9.8E-01 1.8E+00 3.7E+01 - 3.6E+03 6.6E+03 2.4E-01 - 9.8E-02 1.8E-01 2.66+02 - 3.6E+02 6.65+02 3.7E+01 - 3.6E+02 S.6E+02 

Hexachlorocyclopentadiene 0 - - 4.0E+01 1.1E+03 - - 7.0E+04 1.9E+06 - - 4.0E+00 1.1E+02 - - 7.0E+03 1.95+05 - - 7.0E+03 1.9E+05 

Hexachloroethanec 0 - - 1.4E+01 3.3E+01 - - 5JE+04 1.2E+05 - - 1.4E+00 3.3E+00 - - ' 5.2E+03 1.25+04 - - 5.2E+03 1.2E+04 

Hydrogen Sulfide 0 - 2.0E+00 - - - 2.7E+03 - - - 5.0E-01 - - - 6.76+02 - - - 6.7E+02 - -
Indeno (1.2.3-cd) pyrene c 

0 - - 3.SE-02 1.8E-01 - - 1.4E+02 6.6E+02 - - 3.8E-03 1.8E-02 - - 1.46+01 6.65+01 - - 1.4E+01 6.6E+P1 

Iron 0 - - 3.0E+02 - - - SJE+05 - - - 3.0E+01 - - - 5.26+04 - - - 5.2E+04 -
lsophoronec 

0 - - 3.5E+02 9.6E+03 - - 1.3E+06 3.5E+07 - - 3.5E+01 9.6E+02 - - 1.36+05 3.56+06 - - 1.3E+0S 3.5E+05 

Kepone 0 - O.OE+00 - - - O.OE+00 - - - O.OE+00 - - - O.OE+00 - - - O.OE+00 - -
Lead 0 9.0E+01 1.0E+01 1.5E+01 - 3.5E+03 1.4E+04 2.6E+04 - Z2E+01 2.6E+00 1.5E+00 - 2.4E+04 3.46+03 2.66+03 - 3.5E+03 3.4E+03 2.6E+03 -
Malathion 0 - 1.0E-01 - - - 1.3E+02 - - - 2.5E-02 - - - 3.46+01 - - - 3.4E+01 - -
Manganese 0 - - S.OE+01 - - - 8.7E+04 - - - 5.0E+00 - - - 8.76+03 - - - 8.7E+03 -
Mercury 0 1.4E+00 7.7E-01 -- -- S.4E+01 1.0E+03 -- 3.5E-01 1.9E-01 - 3.85+02 2.66+02 -- - 5.4E+01 2.6E+02 .. -. 
Methyl Bromide 0 - - 4.7E+01 1.5E+03 - - 8JE+04 2.6E+06 - - 4.7E+00 1.5E+02 - - 8.25+03 2.65+05 - - 8.2E+03 2.6E+05 

Methylene Chloride c 

0 - - 4.6E+01 S.9E+03 - - 1.7E+0S 2.2E+07 - - 4.6E+00 5.9E+02 - 1.7E+04 2.2E+06 - - 1.7E+04 2.2E+06 

Methoxychlor 0 - 3.0E-02 1.0E+02 - - 4.0E+01 1.7E+05 - - 7.5E-03 1.0E+01 - - 1.05+01 1.7E+04 - - 1.0E+01 1.7E+04 -
Mlrex 0 - O.OE+00 - - - O.OE+OO - - - O.OE+00 - - - O.OE+00 - - - O.OE+00 - -
Nickel 0 1.5E+02 1.7E+01 6.1E+02 4.6E+03 5.9E+03 2.3E+04 1.1E+06 8.0E+06 3.BE+01 4.2E+00 6.1E+01 4.6E+02 4.16+04 5.6E+03 1.1E+05 8.0E+05 5.9E+03 5.6E+03 1.1E+05 8.0E+0S 

Nitrate (as N) 0 - - 1.0E+04 - - - 1.7E+07 - - - 1.0E+03 - - - 1.7E+06 - - - 1.7E+06 -
Nitrobenzene 0 - - 1.7E+01 6.9E+02 - - 3.0E+04 1.2E+06 - - 1.7E+00 6.9E+01 - - 3.0E+03 1 jE+05 - _ 3.0E+03 1.2E+0S 

N-Nitrosodimethylamlnec 

0 - - 6.9E-03 3.0E+01 - - 2.5E+01 1.1E+05 - - 6.9E-04 3.0E+00 - - Z5S+00 1.16+04 - _ ZSE+OP 1.1E+04 

N-Nitrosodiphenylaminec 

0 - - 3.3E+01 6.0E+01 - - 1.2E+05 2.2E+05 - - 3.3E+00 6.0E+00 - _ 1.2E+04 2.25+04 - _ 1.2E+P4 JL2E+04 

N-NitrosodLn*propytamlnec 

0 - - S.OE-02 5.1E+00 - - 1.8E+02 1.9E+04 - - 5.0E-03 5.1E-01 - - 1.8E+01 1.96+03 - - 1.8E+01 1.9E+03 

Nonylphenol 0 2.8E+01 6.6E+00 - - 1.1E+03 8.9E+03 - - 7.0E+00 1.7E+00 - - 7.56+03 2J2E+03 - - 1.1E+03 2.2E+03 - -
Parathlon 0 6.5E-02 1.3E-02 - - 2.5E+00 1.7E+01 - - 1.6E-02 3.3E-03 - - 1.76+01 4.4E+00 - - 2.5E+00 4.4E+00 - -
PCBTotaf 0 - 1.4E-02 6.4E-04 6.4E-04 - 1.9E+01 2.4E+00 2.4E+00 - 3.5E-03 6.4E-0S 6.4E-0S - 4.75+00 Z46-01 2.45-01 - 4.7E+00 2.4E-01 2.4E-01 

Pentachiorophenol c 

0 1.2E+01 9.0E+00 2.7E+00 3.0E+01 4.6E+02 1.2E+04 1.0E+04 1.1E+05 2.9E»00 2.3E+00 Z7E-01 3.0E+00 3.25+03 3.0E+03 1.06+03 1.16+04 4.6E+02 3.0E+03 1.0E+03 1.1E+04 

Phenol 0 - - 1.0E+04 8.6E+05 - - 1.7E+07 1.5E+09 - - 1.0E+03 8.6E+04 - - 1.7E+06 1.56+08 - - 1.7E+06 1.5E+PS 

Pyrene 0 - - 8.3E+02 4.0E+03 - - 1.5E+06 7.0E+06 - - 8.3E+01 4.0E+02 - - 1.56+05 7.06+05 _ _ 1.SE+05 7.0E+05 

Radionuctides 0 _ _ _ _ 
Gross Alpha Activity 

(pCI/L) 0 1.5E+01 2.6E+04 1.SE+00 2.66+03 2.EE+03 
Beta and Photon Activity 

(mrenvyr) 0 - - 4.0E+00 - - - 7.0E+03 - - - 4.0E-01 - - - 7.0E+02 - - - 7.0E+02 -
Radium 226 + 228 (pCI/L) 0 - - 5.0E+00 - - - 8.7E+03 - - - 5.0E-01 - - - 8.7E+02 - - - 8.7E+02 -
Uranium (ug/1) 0 - - 3.0E+01 - - - 5.2E+04 - - - 3.0E+00 - - - SjS+03 - - - 5.2E+P3 -
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Parameter 

{ug/1 unless noted) 

Background Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations Parameter 

{ug/1 unless noted) 

Background 

Acute [ Chronic HH (PWS)| HH Acute | Chronic HH(PWS)| HH Acute | Chronic HH(PWS)| HH Acute | Chronic HH (PWS) | HH Acute | Chronic HH(PWS) | HH 
Selenium. Total Recoverable 0 2.06*01 5.06+00 1.76+02 4.26+03 7.8E+02 6.7E+03 3.0E+05 7.3E+06 5.0E+00 1.3E+00 1.76*01 4.2E+02 S.4E+03 1.7E+03 3.0E+04 7.3E+05 7.8E+02 1.7E+C3 3.0E+04 7.3E+05 
Silver 0 2.46+00 - - - 9.2E+01 - - - 5.9E-01 - - - 6.4E*02 - - _ 9JE+01 _ 
Sulfate 0 - - 2.56+05 - - - 4.4E+08 - - - 2.5E+04 - _ _ • 4.4E+07 _ 4.4E+07 
1,1,2.2-Tetrachlorae1hanec 

0 - - 1.76+00 4.06+01 - - 6.3E+03 1.SE+05 - - 1.7E-01 4.0E+00 - - 6.3E+02 1.5E+04 _ _ 6.3E+02 1.5E*04 
Tetraehk>roethytenec 

0 - - 6.95+00 3.35+01 - - 2.5E+04 1.2E*05 - - 6.9E-01 3.3E+00 - - 2.5E+03 15E+04 _ _ 2.5E+03 1JE+04 
Thallium 0 - - 2.46-01 4.76-01 - - 4JE+02 8.2E+02 - - 2.4E-02 4.7E-02 - - 4.2E+01 8.2E+01 - - 4.2E+01 8.2E*01 
Toluene 0 - - 5.15+02 6.05+03 - - 8.9E+05 1.0E+07 - - 5.1E+01 6.0E+02 _ _ 8.9E*04 1.0E+06 8.9E+04 1.0E-M16 
Total dissolved solids 0 - - 5.05+05 - - - 8.7E+08 - - - 5.0E+04 - _ _ 8.7E+07 _ 8.7E+07 
Toxaphene c 

0 7.36-01 2.05-04 2.85-03 2.85-03 2.8E+01 2.7E-01 1.0E+01 1.0E+01 1.8E-01 S.OE-05 2.8E-04 2.8E4M 2.0E+02 6.7E-02 1.0E+00 1.0E+00 2.8E+01 6.7E-02 1.0EH>0 1.0E+00 
Tributyltln 0 4.66-01 7.25-02 - - 1.8E+01 9.7E+01 - - UE -C t 1.8E-02 - - 1.2E-XJ2 2.4E+01 - _ 1.8E+01 2.4E+01 _ 
1 .2,4-Trichlorobenzene 0 - - 3.56+01 7.05+01 - - 6.1E+04 UE+OS - - 3.5E*00 7.0E+00 _ _ 6.1E+03 1JE+M S.1EXJ3 1.2E+04 
1,1,2-Trichloroethanec 

0 - - 5.96+00 1.65+02 - - 2.2E+04 S.9E*05 - - 5.9E-01 1.6E+01 - - Z2E+03 S.9E+04 _ _ 2.2E+03 5.9E+04 
Tricbloroethylene c 

0 - - 2.56+01 3.05+02 - - 9.2E+04 1.1E+06 - - 2.5E+00 3.0E+01 - - 9.2E+03 1.1E+0S _ _ 9.2E+03 1.1E+05 
2.4,6-Trichlorophenolc 

0 - - 1.46+01 2.46*01 _ _ SjE+04 8.8E*04 1.4E+00 2.4E+00 5.2E*03 8.8E-H13 _ 5.2E+03 8.8E+03 
2-(2,4,5-Trichlorophenoxy) 

8.8E+03 

propionic acid (Sitvex) 0 - - 5.05+01 - - - 8.7E+04 - - - S.0E*O0 - - - 8.7E+03 - - - 8.7E«3 _ Vinyl Chloride0 

0 - - 2.55-01 2.46+01 - - 9 jE+02 8.8E+04 - - 2.5E-02 . 2.4E+00 - - 9JE+01 8.8E*03 - _ 9.2E*01 8.8E+03 
Zinc 0 9.76+01 9.86+01 7.46+03 2.65+04 3.8E+03 1.3E+0S 1.3E+07 4.SE+07 2.4E*0i 2.5E+01 7.4E+02 Z6E+03 2.6E-MJ4 3.3E*04 1.3E+06 4.5E*06 3.8E+03 3.3E-HJ4 1.3E+06 4.5E*0S 

Notes: Metal Target Value (SSTV) 

1. AH concentrations expressed as micrograms/Titer (ug/1). unless noted otherwise Antimony 9.8E+02 

2. Discharge now Is highest monthly average or Form 2C maximum (or Industries and design flow for Municipals Arsenic 1.7E+03 
3. Metals measured as Dissolved, unless specified otherwise Barium 3.SE+0S 

4. "C" indicates a carcinogenic parameter Cadmium 4.7E+01 

5. Regular WLAs are mass balances (minus background concentration) using the % of stream flow entered above under Mixing Information. Chromium III 7.4E+03 

Antidegradation WLAs are based upon a complete mix. Chromium VI 2.5Ei02 
6. Antideg. Baseline = (0.25(WQC - background cone.) + background cone.) for acute and chronic Copper 1.7E+02 

- (0.1 (WQC - background cone.) + background cone.) for human health Iron 5.2E+04 

7. WLAs established at the following stream flows: 1Q10 for Acute, 30010 for Chronic Ammonia, 7010 for Other Chronic, 30Q5 for Non-carcinogens and Lead 1.4E+03 

Harmonic Mean for Carcinogens. To apply mixing ratios from a model set the stream flow equal to (mixing ratio- 1), effluent flow equal to 1 and 100% mix. Manganese 8.7E+03 

Mercury Z2E+01 

Nickel 2.3E*03 

Selenium 3.1E+02 

Silver 3.7E+0T 

Zinc 1.5E*03 

Note: do not use QL's lower than the 

minimum QL's provided In agency 

guidance 
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FRESHWATER 
WATER QUALITY CRITERIA / WASTELOAD ALLOCATION ANALYSIS 

Facility Name: RAAP-006 

Receiving Stream: New River 

Permit No.: VA0000248 

Version: OWP Guidance Memo 00-2011 (8/24/00) 

Stream Information Stream Flows Mixinq Information Effluent Information 
Mean Hardness (as C a C 0 3 ) = 80.3 mg/L 1O10 (Annual) = 440 MGD Annual - 1Q10 Mix = 1 . 4 3 % Mean Hardness (as CaC03) = 80.3 mg/L 
90% Temperature (Annual) = 22.3 deg C 7Q10 (Annual) = 550 MGD - 7 0 1 0 Mix = 83.31 % 90% Temp (Annual) = 22.3 deg C 
90% Temperature (Wet season) = 16.3 deg C 30Q10 (Annual) = 638 MGD - 3 0 0 1 0 Mix = 95.02 % 90% Temp (Wet season) = 16.3 deg C 
90% Maximum pH = 8.3 SU 1Q10 (Wet season) = 520 MGD Wet S e a s o n - 1 Q 1 0 Mix = 1.43 % 90% Maximum pH = 8 SU 
10% Maximum pH = 7.3 SU 30Q10 (Wet season) 1058 MGD - 30010 Mix = 95.02 % 10% Maximum pH = 7.3 SU 
Tier Designation (1 or 2) = 2 3 0 0 5 = 717 MGD Discharge Flow = 11 MGD 
Public Water Supply (PWS) Y/N? = y Harmonic Mean = 1511 MGD 

Trout Present Y/N? = y 

Early Life Stages Present Y/N? = y 

Parameter 

(ug/1 unless noted) 

Background Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations Parameter 

(ug/1 unless noted) 

Background 

Acute | Chronic HM (PWS)| HH Acute Chronic HH (PWS) | HH Acute | Chronic HH (PWS)| HH Acute | Chronic HH (PWS) | HH Acme | Chronic HH(PWS) | HH 
Acenapthene 0 - - 6.7E+02 9.9E+02 - - 4.4E+04 6.6E-KM - - 6.7E*01 9.9E*01 _ 4.4E+03 6.6E+03 4.45+03 6.65+03 
Acrolein 0 - - 6.1E+00 9.3E+00 - - 4.0E+02 6.2E+02 - - 6.1 E-01 9.3E-01 _ 4.0E+01 6.22*01 4.05+01 6.26+01 
AcrylonMe c 

0 - - 5.1 E-01 2.5E-.00 - - 7.1E+01 3.5E+02 - - 5.1E-02 2.5E-01 - - 7.1E+00 3.5EHJ1 _ 7.15+00 3.55+01 
Aldr in c 

Ammonla-N (mg/1) 
0 3.0E+00 - 4.9E-04 5.0E-04 4.7E+00 - 6.8E-02 6.9E-02 7.5E-01 - 4.9E-05 5.0E-05 3.1E+01 6.8E-03 6.9E-03 4.76+00 - 6.854)3 6.96-03 

(Yearly) 
Ammonla-N (mg/1) 

0 4.76E+00 9.34E-01 - - 7.48E+00 5.24E+01 - - 8.O3E-01 2.33E-01 - - 3.29E+01 1.38E-X11 - - 7.436+00 1.386+01 - -
(High Flow) 0 4.6SE+00 1.37E-MJO - - 7.81E+00 1J6E+02 - - 8.01 E-01 3.42E-01 _ _ 3.87E-KH 3.33E+01 7.816+00 3.336+01 
Anthracene 0 - - 8.3E+03 4.0E+04 - - 5.5E+05 2.6E+06 - - 8.3E+02 4.0E+03 - - 5.5E+04 2.6E+05 _ 5.55+04 2.66+05 
Antimony 0 - - 5.6E*0D 6.4E*02 - - 3.7E+02 4.2E*04 - - 5.6E-01 6.4E+01 - - 3.7E+01 4.2E+03 _ _ 3.76+01 4.25+03 
Arsenic 0 3.4E+02 1.SE+02 1.0E+01 - 5.3E+02 6.4E+03 6.6E+02 - 8.SE+01 3.8E+01 1.0E+00 - 3.5E-KJ3 1.9E+03 6.6E+01 _ 5.36+02 1.06+03 6.65+01 
Barium 0 - - 2.0E+03 - - - 1.3E*05 - - - 2.0E+02 - - - 1.3E+04 _ _ 1.36+04 
Benzene c 

0 - - Z2E«01 5.1E+02 - - 3.0E+03 7.1E*04 - - 2.2E-HX) 5.1E*01 _ 3.0E*02 7.1E+03 3.05+02 7.16+03 
Benzidine0 

0 - - 8.5E-04 2.0E-03 - - 1.2E-01 2.8E-01 - - 8.6E-05 2.0E-04 _ _ 1.2E-02 2.8E-02 1.25-02 2.86-02 
Benzo (a) anthracene c 

0 - - 3.8E-02 1.8E-01 - - S.3E+0O 2.5E*01 _ 3.8E-03 1.8E-02 5.3E-01 2.5E+00 _ 5.3E-01 2.55+00 
Benzo (b) fluoranthene c 

0 - - 3.8E-02 1.8E-01 - - 5.3E+00 Z5E+01 _ _ 3.8E-03 1.6E-02 5.3E-01 2.5E*00 _ 5454)1 246+00 
Benzo (k) fluoranthene c 

0 - - 3.8E-02 1.8E-01 - - S.3E+00 2.5E+01 - - 3.8E-03 1.8E-02 - _ 5.3E-01 2.5E+00 5.3E-01 246+00 
Benzo (a) pyrene c 

0 - - 3.8E-02 1.8E-01 - - 5.3E+00 Z5E-t01 - - 3.8E-03 1.8E-02 S.3E-01 2.5E+00 5J6-01 246+00 
Bls2-Chloroethyl Ether" 0 - - 3.0E-01 5.3E+00 - - 4.2E*01 7.3E*02 - - 3.0E-02 5.3E-01 _ 4^E*00 7.3E+01 4.25+00 7.35+01 
B!s2-Chktroisopropyi Ether 0 - - 1.4E+03 6.5E*04 - - 9.3E-HM 4.3E*06 - - 1.4E+02 6.5E+03 9.3E-MJ3 4.3E*05 9.3E+03 4.35+05 
Bis 2-Ethyhexyt Phthalate 0 

0 - - 1.2E*01 2.2E»01 - - 1.7E+03 3.0Et03 - - 1JE+00 Z2E+00 _ _ 1.7E*02 3.0E*02 1.75+02 3.0E+02 
Bromoform c 

0 - - 4.3E+01 1.4E+03 - - 5.9E*03 1.9E+05 - - 4.3E+00 1.4E+02 - _ 5.9E+02 1.9E+04 5.95+02 1.96+04 
Butytbenzylphlhalate 0 - - 1.5E+03 1.9E+03 - - 9.9E+04 1.3E+05 - - 1.5E+02 1.9E+02 - - 9.9E+03 1.3E+04 _ 9.96+03 1.35+04 
Cadmium 0 3.1E+C0 9.SE-01 5.0E*00 - 4.8E+00 4.1E+01 3.3E+02 - 7.7E-01 2.4E-01 5.0E-O1 _ 3.1E+01 1JE+01 3.3E+01 4.8E+00 1.26+01 3.36+01 _ 
Carbon Tetrachloride c 

0 - - 2.3E*0O 1.6E+01 - - 3JE+02 2.2E*03 - - Z3E-01 1.6E+00 _ _ 3.2E+01 2.2E+02 3.25+01 2J6+02 
Chlordane c 

0 Z4E+C0 4.3E-03 8.0E-03 8.1E-03 3.8E+00 1.8E-01 1.1E+00 1.1E*00 6.0E-01 1.1 E-03 8.0E-04 8.1 E-04 2.SE+01 5.5E-02 1.1E-01 1.1E-01 3.86+00 5.5E-02 1.15-01 1.15411 
Chloride ' 0 8.6E+05 2.3E+05 2.5E+05 - 1.4E+06 9.8E*06 1.7E+07 - 2JE+0S 5.SE+04 2.5Et04 - 8.8E+06 2.9E-HJ6 1.7E+06 1X6+08 2.95+08 1.75+06 
TRC 0 1.9E*0T 1.1E+01 - - 3.0E+01 4.7E+02 - - 4.8E+00 Z8E+00 - - 1.9E*02 1.4E*02 _ _ 3.06+01 1.45+02 
Chlorobenzene 0 - - 1.3E+02 1.6E*03 - - 8.6E+03 1.1E+05 - - 1.3E+01 1.6E+02 - - 8.6E*02 1.1E+04 - - 8.66+02 1.16+04 
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Parameter Background Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Umrting Allocations 
(ug/1 unless noted) Cone. Acute | Chronic HH(PWS)| HH Acute | Chronic HH (PWS) | HH Acute | Chronic HH (PWS) | HH Acute Chronic HH (PWS) | HH Acute | Chronic HH (PWS) | HH 
Ch!orodibromomethanec 

0 - - 4.0E+00 1.3E+02 - - S.5E+02 1.8E*04 - _ 4.0E-O1 1.3E+01 - - S.5E+01 1.8E+03 _ _ 5.55+01 1.85+03 
Chloroform 0 - - 3.4E+02 1.1E+04 - - Z3E+04 7.3E+0S - - 3.4E+01 1.1E+03 - - 2.3E+03 7.3E+04 _ _ 135+03 7.35+04 
2-Chloronaphthalene 0 - - 1.0E+03 1.6E+03 - - - G.GE+04 1.1E+05 - _ 1.0E+02 1.6E+02 - - 6.6E+03 1.1E*04 _ _ 6.65+03 1.15+04 
2-Chbrophenol 0 - - 8.1E+01 1.5E+02 - - S.4E+03 9.9E+03 - - 8.15*00 1.SE+01 - - 5.4E+02 9.9E+02 _ _ 5X5+02 9.95+02 

Chlorpynfos 0 8.3E-02 4.1E-02 - - 1.3E-01 1.7E+00 - - 2.1E-02 1.0E-02 - - 8.5E-01 5.2E.01 - - 1.354)1 5.2E-01 - -
Chromium III 0 4.8E+02 6.2E+01 - - 7.56+02 2.6E+03 - - 1.2E+02 1.5E+01 - - 4.9E+03 7.9E+02 - - 7.S6+02 7.9E+02 _ _ 
Chromium VI 0 1.6E+01 1.1E*01 - - 2.56+01 4.7E+02 - - 4.0E+00 2.8E+00 - - 1.6E+02 1.4E+02 - - 245+01 1.45+02 - _ 
Chromium. Total 0 - - 1.0E+02 - - - 6.6E+03 - - - 1.0E+01 - - - 6.6E+02 - - - 6.65+62 _ 
Chrysene c 

0 - - 3.8E-03 1.8E-02 - - S.3E-01 2.5E+00 - - 3.8E-04 1.8E-03 - - 5.3E-02 2.5E-01 - - 5.354)2 2.554)1 

Copper 0 1.1E+01 7.4E+00 1.3E+03 - 1.7E+01 3.2E+02 8.6E+04 - 2.7E+00 1.SE+00 1.3E*02 - 1.1E+02 9.5E+Q1 8.6E+03 - 1.76+01 946+01 8.65+03 _ 
Cyanide, Free 0 2.2E+01 S.2E+0O 1.4E+02 1.6E+04 3.5E+01 Z2E+02 9.3E+03 1.1E+06 5.5E+00 1.3E+O0 1.4E+01 1.6E+03 2.3E+02 6.6E+01 9.3E+02 1.1E+05 345+01 6.66+01 9.35+02 1.15+05 
D D D C 

0 - - 3.1 E-03 3.1E-03 - - 4.3E4H 4.3E-01 - - 3.1 E-04 3.1E-04 - - 4.3E-02 4.3E-02 - - 4.354)2 4.354)2 
D D E 0 

0 - - 2.2E-03 2.2E-03 - - 3.0E-01 3.0E-01 - - 22E-04 2.2E-04 - - 3.0E-02 3.0E-02 - - 3.054)2 3.05-02 
DDT" 0 1.1E*00 1.0E-03 2.2E-03 2.2E-03 1.76+00 4.3E-02 3.0E-01 3.0E-01 2.8E-01 2.5E-M 2.2E-04 2.2E-04 1.1E+01 1.3E-02 3.0E-02 3.0E-02 1.75+00 146-02 3.054)2 3.054)2 

Demeton O - 1.0E-01 - - - 4.3E+00 - - - 2.5E-02 - - - 1.3E+00 - - - 1.3E+00 _ -
Dlazinon 0 1.7E-01 1.7E-01 - - 2.76-01 7.3E+00 - - 4.3E-02 4.3E-02 - - 1.7E+00 2.2E+00 - - 2.764)1 2.25+00 _ _ 
Dibenz(a,h)anthracene c 

0 - - 3.8E-02 1.8E-01 - - 5.3E+00 2.5E+01 - - 3.8E-03 1.8E-02 - - 5.3E-01 2.5E+00 - - 5.354)1 245+00 

1.2-Dlchlorobenzene 0 - - 4.2E+02 1.3E+03 - - 2.8E+04 8.6E+04 - - 4.2E+01 1.3E+02 - - 2.8E+03 8.6E+03 _ _ 2.85+03 8.65+03 

1,3-Dichtorobenzene 0 - - 3.2E+02 9.6E+02 - - 2.1E+04 6.45*04 - - 3 jE+01 9.6E+01 - - 2.1E+03 S.4E+03 - _ 2.15+03 6.45+03 

1,4-Dichloro benzene 0 - - 6.3E+01 1.9E+02 - - 4JE+03 1.35*04 - - 6.3E+00 1.9E+01 - - 4.2E+02 1.3E+03 - _ 4JE+02 1.35+03 
3.3-Dlchlorobenzldlnec 

0 - - 2.1 E-01 2.8E-01 - - 2.9E+01 3.95*01 - _ 2.1E-02 2.8E-02 _ 2.9E+00 3.9E+00 2.96+00 3.96+00 
Dlehlorobromomethane c 

0 - - 5.5E*00 1.7E+02 - - 7.6E+02 2.45*04 - - 5.6E-01 1.7E+01 - - 7.6E+01 2.4E+03 - _ 7.66+01 2X5+03 
1,2-Dlchloroethanec 

0 - - 3.8E*0O 3.7E+02 - - 5.3E+02 5.15*04 - - 3.8E-01 3.7E+01 - - 5.3E+01 5.1E+03 _ - 5.36+01 5.15+03 

1.1-Dlchloroethylene 0 - - 3.3E»02 7.1E+03 - - Z2E+04 4.75*05 - - 3.3E+01 7.1E+02 - - 2.2E+03 4.7E+04 _ _ 2J5+03 4.75+04 

1,2-trans-dichloroetbylene 0 - - 1.4E«02 1.0E+04 - - 9.3E+03 6.65+05 - - 1.4E+01 1.0E+03 - - 9.3E+02 6.6E+04 _ _ 9.3E+02 6.66+04 
2.4-Dichlorophenol 
2,4-Dlchlorophenoxy 
acetic acid (2,4-0) 

o • 
0 : 

7.7E+01 

1.0E»02 

2.9E+02 5.1E+03 

6.6E+03 

1.95+04 7.7E+00 

1.0E+01 

2.9E+01 5.1E+02 

6.6E+02 

1.9E+03 - - 5.1E+02 

6.6E+02 

1.95+03 

1,2-Dlchloropropane" 0 - - S.OE+OO 1.5E+02 - - 6.9E+02 2.15+04 - - 5.0E-01 1.5E+01 - - 6.9E+01 2.1E+03 _ _ 6.95+01 2.16+03 
1,3-Dichloropropene c 0 - - 3.4E«00 2.1E+02 - - 4.7E+02 2.95+04 - - 3.4E-01 2.1E+01 - - 4.7E+01 2.9E+03 _ _ 4.76+01 2.95+03 
DIeldrtn c 

0 2.4E-01 5.6E-02 5.2E-04 5.4E-04 3.8E-01 2.4E+00 7JE-02 7.5E-02 6.0E-O2 1.4E-02 5.2E-05 5.4E-05 2.5E+00 7.1E-01 7.2E-03 7.5E-03 3.8E-01 7.1E-01 7.264)3 7.56-03 
Diethyl Phthalate 0 - - 1.7E+04 4.4E+04 - - 1.1E+06 2.95+06 - - 1.7E+03 4.4E+03 - - 1.1E+05 2.9E+05 _ _ 1.16+05 2.95+05 
2,4-Dlmethylphenol 0 - - 3.8E+02 8.5E+02 - - 2.5E+04 5.65+04 - - 3.8E+01 8.5E+01 - - 2.SE+03 5.6E+03 _ _ 2.5E+03 5.65+03 
Dimethyl Phthalate 0 - - 2.7E*05 1.1E+06 - - 1.8E+07 7.35+07 - - 2.7E+04 1.1E+05 - - 1.8E+06 7.3E+06 _ _ 1.8E+06 7.35+06 
DI-n-Butyl Phthalate .0 - - 2.0E»03 4.5E+03 - - 1.3E+05 3.0E+05 - - 2.0E+02 4.5E+02 - - 1.3E+04 3.0E+04 _ _ 1.35+04 3.05+04 
2,4 Din'rtrophenol 0 - - 6.9E+01 5.3E+03 - - 4.6E+03 3.55+05 - - 6.9E+0O S.3E+02 - _ 4.6E+02 3.5E+04 _ 4.65+02 345+04 
2-MethyM.6-DinHrophenol 0 - - 1.3E*01 2.8E+02 - - 8.6E+02 1.95+04 _ - 1.3E+00 Z8E+01 _ 8.6E+01 1.9E+03 8.65+01 1.95+03 
2.4-Dlnitrotoluene c 

Oloxin 2,3,7,8-
0 - - 1.1E»00 3.4E+01 - - 1.5E+02 4.75+03 - - 1.1E-01 3.4E+00 - - 1.5E+01 4.7E+02 - - 146+01 4.75+02 

tetrachlorodibenzo-p-dloxin 0 - - S.OE-08 5.1E-08 - - 3.3E-06 3.4E-06 - - 5.0E-09 5.1E-09 _ _ 3.3E417 3.4E-07 3.364)7 3.4E-07 
1,2-Dlphenythydrazine" 0 - - 3.6E-01 2.0E+00 - - 5.0E-KM 2.85+02 - - 3.GE-02 2.0E-01 - - S.9E+00 2.8E+01 _ _ 5.06+00 2.86+01 
Atpha-Endosulfan 0 2.2E-01 5.6E-02 6J2E+01 8.9E+01 3.56-01 2.4E+00 4.1E+03 5.95+03 5.SE-02 1.4E-02 6JE+00 8.9E+00 2.3E+00 7.1E-01 4.1E+02 5.9E+02 3464)1 7.154)1 4.16+02 5.95+02 
Beta-Endosulfan 0 . 2.2E-01 5.6E-02 6JZE+01 8.9E+01 3.5E-01 2.4E+00 4.1E*03 5.9E+03 5.5E-02 1.4E-02 6JE+00 8.9E+00 2.3E+00 7.1E-01 4.1E+02 5.9E+02 3464)1 7.154)1 4.16+02 5.96+02 
Alpha + Beta Endosulfan 0 2.2E-01 S.6E-02 - - 3.56-01 2.4E+00 - - S.5E-02 1.4E-02 - - 2.3E+0D 7.1 E-01 _ _ 3464)1 7.154)1 
Endosulfan Sulfate 0 - - 6.2E*01 8.9E+01 - - 4.1E+03 5.9E+03 - - SJE+00 8.9E+00 - 4.1E+02 5.9E>02 _ _ 4.16+02 5.95+02 
Endrln 0 8.6E-02 3.6E-02 5.9E-02 6.0E-02 1.46-01 1.SE+00 3.9E+00 4.0E+00 2.2E-02 9.0E-03 S.9E-03 6.0E-03 8.8E-01 4.6E-01 3.9E-01 4.0E-01 1X64)1 4.65411 3.954)1 4.054)1 
Endrln Aldehyde 0 ' - - 2.9E-01 3.0E-01 - - 1.9E+01 2.0E+01 - - 2.9E-02 3.0E-02 - - 1.9E+00 2.0E+00 - - 1.96+00 2.05+00 
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Parameter 

(ug/1 unless noted) 

Background Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations Parameter 

(ug/1 unless noted) 

Background 

Acute | Chronic | HH (PWS) | HH Acute Chronic | HH(PWS) HH Acute Chronic | HH (PWS) | HH Acute Chronic | HH(PWS) HH Acute | Chronic HH(PWS) | HH 

Ethylbenzene P - - 5.3E+02 2.15+03 - - 3.5E+04 1.4E+05 - - 5.3E+01 2.1E+02 - - 3.5E+03 1.4E+04 _ _ 3.5E+03 1.4E+04 

Fluoranthene P - - 1.3E+02 1.4E+02 - - 8.6E+03 9.3E+03 - - 1.3E+01 1.4E+01 - - 8.6E+02 9.3E+02 - - 8.6E+02 9.3E+02 

Fluorene P - - 1.1E+03 5.3E+03 - - 7.3E+04 3.5E+05 - - 1.1E+02 5.3E+02 - - 7.3E+03 3.5E+04 _ - 7.3E+03 3.5E+04 

Foaming Agents P - - 5.0E+02 - - - 3.3E+04 - - - S.OE+01 - - - 3.3E+03 - _ _ 3.3E+03 -
Guthlon 0 - 1.0E-02 - - - 4.3E-01 - - - 2.5E-03 - - - 1.3E-01 - - _ 1JE-01 - _ 
Heptachlor 0 

0 5.26-01 3.85-03 7.9E-04 7.9E-04 8.2E-01 1.6E-01 1.1E-01 1.1E-01 1.3E-01 9.5E-04 7.9E-05 7.96-05 5.3E+00 4.8E-02 1.1E-02 1.1E-02 S.2E-01 4.8E-02 1.1E-02 1.1E4I2 

Heptachlor Epoxide 0 

0 5.26-01 3.86-03 3.9E-04 3.9E-04 8.2E-01 1.6E-01 5.4E-02 5.4E-02 1.3E-01 9.5E-04 3.9E-05 3.9E-05 5.3E+00 4.8E-02 5.4E-03 5.4E.03 8.2E-01 4.8E-02 S.4E-03 5.4E-03 

Hexachlorobenzene0 

0 - - 2.8E-03 2.SE-03 - - 3.9E-01 4.0E-01 - - 2.8E-04 2.9E-04 - - 3.9E-02 4.0E-02 - _ 3.9E-02 4.054)2 

Hexachlorobutadiene° P - - 4.46+00 1.8E+02 - _ 6.1E+02 2.5E+04 _ _ 4.4E-01 1.8E+01 6.1E+01 Z5E+03 6.1E+01 Z5E+03 
Hexaehlorocyclohexane 

Alpha-BHCC 

P - - 2.6E-02 4.9E.02 - - 3.6E+00 6.8E+00 _ _ 2.6E-03 4.9E-03 3.6E-01 6.8E-01 3.GE-01 G.8E4M 
Hexaehlorocyclohexane 

Beta-BHCC 

P - - 9.1E-02 1.75-01 - - 1.3E+01 2.4E+01 _ _ 9.1 E-03 1.7E-02 _ 1.3E+00 2.4E+00 1.3E+00 2.4E+00 
Hexaehlorocyclohexane 

Gamma-BHC° (Lindane) 0 9.5E-01 - 9.8E-01 1.8E+00 1.5E+00 - 1.4E+02 2.5E+02 2.4E-01 - 9.8E-02 1.8E-01 9.7E+00 - 1.4E+01 2.5E+01 1.5E+00 - 1.4E+01 24E+01 

Hexachloracyclopentadiene 0 - - 4.0E+01 1.1E+03 - - 2.6E+03 7.3E+04 - - 4.0E+00 1.1E+02 - - 2.6E+02 7.3E+03 - _ 2.GE+O2 7.3E+03 

Hexachloroethane0 P - - 1.4E+01 3.3E+01 - - 1.9E+03 4.6E+03 - - 1.4E+00 3.3E+00 - - 1.9E+02 4.6E+02 - - 1.9E+02 4.6E+02 

Hydrogen Sulfide P - 2.05+00 - - - 8.5E+01 - - - 5.0E-01 - - - 2.6E+01 - - - 2.6E+01 - -
Indeno (1.2,3-cd) pyrene ° P - - 3.8E-02 1.8E-01 - - 5.3E+00 2.5E+01 - - 3.8E-03 1.8E-02 - - 5.3E-01 2.5E+00 - _ 5.3E-01 2.5E+00 

Iron P - - 3.0E+02 - - - 2.0E+04 - - - 3.0E+01 - - - 2.0E+03 - _ _ 2.0E+03 -
Isophorone0 

P - - 3.SE+02 9.6E+03 - - 4.8E+04 1.3E+06 - - 3.5E+01 9.6E+02 - - 4.6E+03 1.3E+05 - - 4.8E+03 1.3E+05 

Kepone 0 - O.OE+00 - - - O.OE+00 - - - O.OE+00 - - - O.OE+00 - - - O.OE+00 - -
Lead P 9.06+01 1.05+01 1.5E+01 - 1.4E+02 4.4E+02 9.9E+02 - 2.2E+01 2.GE+00 1.5E+00 - 9.2E+02 1.3E+02 9.9E+01 - 1.4E+02 1.3E+02 9.9E+01 -
Malalhion 0 - 1.0E-01 - - - 4.3E+00 - - - 2.5E-02 - - - 1.3E+00 - - - 1.3E+00 - _ 
Manganese 0 - - 5.0E+01 - - - 3.3E+03 - - - 5.0E+00 - - - 3.3E+02 - - - 3.3E+02 -
Mercury 0 1.45+00 7.7E-01 -- -- 2.2E+00 3.3E+01 -- .. 3.5E-01 1.9E-01 -- - 1.4E+01 9.8E+00 .- - 2JE+00 9.8E+00 — — 
Methyl Bromide p - - 4.7E+01 1.5E+03 - - 3.1E+03 9.9E+04 - - 4.7E+00 1.5E+02 - - 3.1E+02 9.9E+03 _ _ 3.1E+02 9.9E+03 
Methylene Chloride c 

p - - 4.6E+01 5.9E+03 - - 6.4E+03 82E+05 - - 4.6E+00 5.9E+02 - - 6.4E+02 8.2E+04 _ _ 6.4E+02 8.2E+04 

Methoxychtor p - 3.0E-02 1.0E+02 - - 1.3E+00 6.6E+03 - - 7.SE-03 1.0E+01 - - 3.8E-01 6.6E+02 - - 3.8E-01 6.6E+02 -
Mirex 0 - O.OE+00 - - - O.OE+00 - - - 0.0E+00 - - - O.OE+00 - - - O.OE+00 - -
Nickel p 1.55+02 1.7E+01 6.1E+02 4.6E+03 2.4E+02 7.2E+02 4.0E+04 3.0E+05 3.8E+01 4.2E+00 6.1E+01 4.6E+02 1.GE+03 2.1E+02 4.0E+03 3.0E+04 2.4E+02 2.1E+02 4.0E+03 3.0E+04 

Nitrate (as N) p - - 1.0E+04 - - - 6.6E+05 - - - 1.0E+03 - - - 6.6E+04 - - - 6.6E+04 -
Nitrobenzene p - - 1.7E+01 6.9E+02 - - 1.1E+03 4.6E+04 - - 1.7E+00 6.9E+01 _ _ 1.1E+02 4.6E+03 1.1E+02 4.6E+03 
N-NHrosodimethytamlnec 

p - - 6.9E-03 3.0E+01 - - 9.5E-01 4JE+03 - - 6.9E-04 3.0E+00 _ _ 9.5E-02 4JE+02 94E-02 4.2E+02 
N-Nrlrosediphenylamlnec 

p - - 3.3E+01 6.0E+01 - - 4.6E+03 8.3E+03 - - 3.3E+00 6.0E+00 _ 4.6E+02 B.3E+02 4.EE+02 8.3E+02 
N-NHrosodl-n-propylamlnec 

p - - 5.05-02 5.16+00 - - 6.9E+00 7.1E+02 - - 5.0E-03 5.1E-01 - _ 6.9E-01 7.1E+01 _ G.9E-01 7.1E+01 
Nonylphenol p 2.85+01 6.6E+00 - - 4.4E+01 2.8E+02 - - 7.0E+00 1.7E+00 - - 2.9E+02 8.4E+01 - _ 4.4E+01 8.4E+01 _ _ 
Paratbion 0 6.5E-02 1.3E-02 - - 1.0E-01 5.5E-01 - - 1.6E-02 3.3E-03 - - 6.7E-01 1.7E-01 - - 1.0E-01 1.7E-01 _ _ 
PCBTolaf p - 1.4E-02 6.4E-04 6.4E-04 - 6.0E-01 8.9E-02 8.9E-02 - 3.5E-03 6.4E-05 6.4E-0S - 1.8E-01 8.9E-03 8.9E-03 _ 1.8E-01 8.9E-03 8.9E4I3 
Pentachlorophenol c 

p 1.25+01 9.0E+00 2.7E+00 3.06+01 1.9E+01 3.9E+02 3.7E+02 4JE+03 2.9E+00 2.3E+00 2.7E-01 3.0E+00 1.2E+02 tJE+02 3.7E+01 4.2E+02 1.9E+01 1.2E+02 3.7E+01 4.2E+02 

Phenol p - - 1.0E+04 8.65+05 - - G.6E+0S 5.7E+07 - - 1.0E+03 8.6E+04 - - 6.6E+04 5.7E+06 - _ G.6E+04 5.7E+0S 
Pyrene p - - 8.3E+02 4.05+03 - - 5.5E+04 2.6E+05 - - 8.3E+01 4.0E+02 - _ 1 

5.5E+03 2.6E+04 5.5E+03 2.6E+04 
Radionuclides p _ _ 

Gross Alpha Activity 
(pen.) p 1.5E+01 9.9E+02 1.5E+00 9.9E+01 9.9E+01 

Beta and Photon Activity 
(mrenvyr) p - - 4.0E+00 - - - 2.6E+02 - - - 4.0E-O1 - _ _ 2.6E+01 2.GE+01 

Radium 226 • 228 (pCi/L) p - - 5.0E+00 - - - 3.3E+02 - - - 5.0E-01 _ _ _ 3.3E+01 _ 3.3E+01 
Uranium (ug/1) 0 - - 3.0E+01 - - - 2.0E+03 - - - 3.0E+00 - - - 2.0E+02 - - - 2.OE+O2 -
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Parameter Background Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations 

(ug/1 unless noted) Cone. Acute | Chronic HH(PWS)| HH Acute Chronic HH(PWS)| HH Acute | Chronic HH(PWS)| HH Acute Chronic HH (PWS) | HH Acme | Chronic HH(PWS) | HH 

Selenium. Total Recoverable 0 2.0E+O1 S.OE+00 1.7E+02 4.2E+03 3.1E+01 2.1E+02 1.1E+04 2.8E+05 5.06+00 1.3E+00 1.7E+01 4.2E+02 2.1E+02 6.4E+01 1.1E+03 2.8E+04 3.1E+01 6.4E+01 1.1E+03 2.8E+04 

Silver 0 2.4Et00 - - - 3.76+00 - - - 5.9E-01 - - - 2.4E+01 - - - 3.7E+00 - - -
Sulfate 0 - - 2.SE+05 - - - 1.7E+07 - - - 2.5E+04 - - - 1.7E+06 - - - 1.7EW6 -
1.1,2.2-Tetrachloroethanec 

0 - - 1.7E+00 4.0E*01 - - 2.4E+02 5.5E+03 - - 1.7E-01 4.0E+00 - - 2.4E+01 S.SE+02 - - 2.4E+01 S.5E+02 

Tetrachloroethylenec 

0 - - 6.9E+00 3.3E+01 - - 9.5E+02 4.6E+03 - - 6.9E-01 3.3E-MM - - . 9.SE+01 4.6E+02 - - 9.5E+01 4.6E+02 

Thallium 0 - - 2.4E-01 4.7E-01 - - 1.6E+01 3.1E+01 - - 2.4E-02 4.7E-02 - - 1.6E+00 3.1E+00 - - 1.6E-MJ0 3.1E+00 

Toluene 0 - - 5.1E+02 6.0E+03 - - 3.4E+04 4.0E+05 - - 5.1E+01 6.0E+02 - - 3.4E+03 4.0E+04 - - 3.4E+03 4.0E+04 

Total dissolved solids 0 - - 5.0E+05 - - - 3.3E+07 - - - 5.0E+04 - - - 3.3E+06 - - - 3.3E+06 -
Toxaphene c 

0 7.3E-01 2.0E-O4 2.8E-03 2.SE-03 1.1E+00 8.5E-03 3.9E-01 3.9E-01 1.8E-01 5.0E-05 Z8E-04 2.8E-04 7.5E+00 2.6E-03 3.9E-02 3.9E-02 1.1E+00 2.6E-03 3.9E-02 3.9E-02 

Tributyltln 0 4.6E-01 7.2E-02 - - 7.2E-01 3.1E+00 - - 1.2E.01 1.8E-02 - - 4.7E+00 9.2E-01 - - 7.2E-01 9.2E-01 - -
1,2.4-Trichlorobenzene 0 - - 3.5E+01 7.0E+01 - - 2.3E+03 4.6E+03 - - 3.5E+00 7.0E+00 - - 2.3E+02 4.6E+02 - - 2.3E+02 4.6E+02 

1.1.2-Trichloroethanec 

0 - - 5.9E+00 1.6E+02 - - 8J2E+02 22E+04 - - 5.9E-01 1.6E+01 - - 8.2E+01 2.2E+03 - - S.2E+01 2JE+03 

Trichloroelhylene c 

0 - - 2.5E+01 3.0E+02 - - 3.5E+03 4.2E+04 - - 2.5E+00 3.0E+01 - - 3.5E+02 4.2E+03 - - 3.5E+02 4.2E+03 

2.4.6-TrichkJrophenolc 

0 - _ 1.4E+01 2.4E+01 _ _ 1.9E+03 3.3E+03 _ _ 1.4E+00 2.4E+00 _ _ 1.9E+02 3.3E+02 - - 1.9E+02 3.3E+02 

2-(2.4,5-Trfehlorophenoxy) 
propionic add (Silvex) 0 5.0E+01 3.3E+03 5.0E+00 3.3E+02 _ _ _ 3.3E+02 _ 
Vinyl Chloride0 

0 - - 2.5E-01 2.4E+01 - - 3.5E+01 3.3E+03 - - 2.5E-02 2.4E+00 -

- • 
3.5E+00 3.3E+02 - - 3.5E+00 34E+02 

Zinc 0 9.7E+01 9.6E+01 7.4E+03 2.6E+04 1.5E+02 4.2E+03 4.9E+05 1.7E+06 2.4E+01 2.5E+01 7.4E+02 2.6E+03 1.0E+03 1.3E+03 4.9E+M 1.7E+05 1.SE+02 1.3E+03 4.9E+04 1.7E+05 

Notes: Metal Target Value (SSTV) 

1. AO concentrations expressed as micrograms/Titer (ugVl), unless noted otherwise Antimony 3.76+01 

2. Discharge flow Is highest monthly average or Form 2C maximum for Industries and design flow for Municipals Arsenic 6.65+01 

3. Metals measured as Dissolved, unless specified otherwise Barium 1.36+04 

4. "C" Indicates a carcinogenic parameter Cadmium 1.95+00 

5. Regular WLAs are mass balances (minus background concentration) using the % of stream flow entered above under Mixing Information. Chromium III 3.05+02 

Antidegradation WLAs are based upon a complete mix. Chromium VI 1.05+01 

6. Anlideg. Baseline = (0.25(WQC - background cone.) + background cone.) for acute and chronic Copper 6.96+00 

= (0.1 (WQC - background cone.) + background cone.) for human health Iron 2.05+03 

7. WLAs established at the following stream flows: 1Q10 for Acute, 30Q10 for Chronic Ammonia, 7Q10 for Other Chronic, 30Q5 for Non-carcinogens and Lead 5.76+01 

Harmonic Mean for Carcinogens. To apply mixing ratios from a model set the stream flow equal to (mixing ratio - 1), effluent flow equal to 1 and 100% mbc Manganese 3.35+02 

Mercury 8.66-01 

Nickel 9.56+01 

Selenium 1.36+01 

Silver 1.56+00 

Zinc 6.16+01 

Note: do not use QL's tower than the 

minimum QL's provided In agency 

guidance 
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FRESHWATER 
WATER QUALITY CRITERIA / WASTELOAD ALLOCATION ANALYSIS 

Facility Name: RAAP - 007 

Receiving Stream: New River 

Permit No.: VA0000248 

Version: OWP Guidance Memo 00-2011 (8/24/00) 

Stream Information 

Mean Hardness (as CaC03) = 80.3 mg/L 

90% Temperature (Annual) = 22.3 deg C 

90% Temperature (Wet season) = 16.3 deg C 

90% Maximum pH = 8.3 SU 

10% Maximum pH = 7.3 SU 

Tier Designation (1 or 2) = 2 

Public Water Supply (PWS) Y/N? = y 

Trout Present Y/N? = y 

Early Life Stages Present Y/N? = y 

Stream Flows Mixing Information Effluent Information 

1Q10 (Annual) = 

7010 (Annual) = 

30Q10 (Annual) = 

1Q10 (Wet season) = 

30010 (Wet season) 

3005 = 

Harmonic Mean = 

440 MGD 

550 MGD 

638 MGD 

520 MGD 

.1058 MGD 

717 MGD 

1512 MGD 

Annual -1010 Mix = 1.09 % 

-7Q10Mix= 63.81% 

-30010 Mix = 72.92% 

Wet Season -1010 Mix = 1.09 % 

-30010 Mix = 72.92 % 

Mean Hardness (as CaC03) = 

90% Temp (Annual) = 

90% Temp (Wet season) = 

90% Maximum pH = 

10% Maximum pH = 

Discharge Flow = 

80.3 mg/L 

22.3 deg C 

16.3 deg C 

8.1 SU 

6.7 SU 

2.62 MGD 

Parameter Background Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations 

(ug/1 unless noted) Cone. Acute | Chronic HH(PWS)| HH Acute Chronic HH (PWS) | HH Acute Chronic HH(PWS)| HH Acute | Chronic | HH(PWS)| HH Acute | Chronic HH(PWS) | HH 

Acenapthene 0 - - 6.7E+02 9.9E+02 - - 1.8E+05 2.7E+05 - - 6.7E+01 9.9E+01 - - 1.8E+04 2.7E+04 - - 1.8E+04 !7E+O4 

Acrolein 0 - - 6.1E+00 9.3E+00 - - 1.7E+03 2.6E+03 - - 6.1E-01 9.3E-01 - - 1.7E+02 2.6E+02 - - 1.7E+02 16E+02 

AcrylonHrilec 

' 0 - - 5.1E-01 2.5E+00 - 2.9E+02 1.4E+03 - - S.1E-02 2.5E-01 - - 2.9E+01 1.4E+02 - - 196+01 1.4E+02 

AJdrin c 

Ammonla-N (mg/1) 
0 3.0E+00 - 4.9E-04 S.OE-04 8.5E+0O - 2.8E-01 2.9E-01 7.5E-01 - 4.9E-05 5.0E-05 1.3E+02 - 2.8E-02 2.9E02 8.5E+00 - 186-02 19E-02 

(Yearly) 
Ammonla-N (mg/1) 

0 3.69E+00 9.2SE-01 - - 1.04E+01 1.65E+02 - - 7.90E-01 231 E-01 - - 1.33E+02 5.65E+01 - - 1.04E+01 5.656+01 - -
(High Flow) 0 3.63E+00 1.36E+00 - - 1.15E+01 4.02E*02 - - 7.896-01 3.40E-01 - - 1.57E+02 1.38E+02 - - 1.15E*01 1.38E+02 - -
Anthracene 0 - - 8.3E+03 4.0E+04 - - 2.3E+06 1.1E+07 - - 8.3E+02 4.0E+03 - - Z3E+05 1.1E+06 - - 136+05 1.1E+06 

Antimony 0 - - 5.6E+00 6.4E+02 - - 1.5E+03 1.8E+05 - - 5.6E-01 6.4E+01 - - 1.5E+02 1.8E+04 - - 1.5E+02 1JE+04 

Arsenic 0 3.4E+02 1.5E+02 1.0E+01 - 9.6E+02 2.0E+04 2.7E+03 - 8.SE+01 3.8E+01 1.0E+00 - 1.4E+04 7.9E+03 2.7E+02 - 9.6E+02 7.96+03 2.76+02 -
Barium 0 - - 2.0E+03 - - - 5.5E+05 - - - 2.0E+02 - - - 5.SE+04 - - - 5.56+04 -
Benzene c 

0 - - Z2E+01 S.1E+02 - - 1.3E+04 2.9E+05 - - 22E+00 5.1E+01 - - 1.3E+03 2.9E-MM - - 1.3E+03 19E+04 

Benzidine0 

0 - - 8.6E-04 2.0E-03 - - 5.0E-01 1.2E+00 - - 8.6E-0S 2.0E-04 - - 5.0E-O2 1.2E4J1 - - 5.06-02 1.2E-01 

Benzo (a) anthracene c 

0 - - 3.8E-02 1.8E-01 - - 2.2E+01 1.0E+02 - - 3.8E-03 1.8E-02 - - 2.2E+00 1.0E+01 - - 126+00 1.0E+01 

Benzo (b) fluoranthene 0 

0 - - 3.8E-02 1.8E-01 - - 2.2E+01 1.0E+02 - - 3.8E-03 1.8E-02 - - 2.2E+00 1.0E+01 - - 126+00 1.0E+01 

Benzo (k) fluoranthene c 

0 - - 3.8E-02 1.8E-01 - - 2JZE+01 1.0E+02 - - 3.8E-03 1.8E-02 - - 2.2E+00 1.OE+01 - - 126+00 1.06+01 

Benzo (a) pyrene c o' - - 3.8E-02 1.8E-01 - - 2JE+01 1.0E+02 - - 3.8E-03 1.8E-02 - - 2.2E+00 1.0E+01 - - 126+00 1.0E+01 

Bls2-Chk>roethyl Ether ' 0 - - 3.0E-01 5.3E+00 - - 1.7E+02 3.1E+03 - - 3.0E-02 5.3E-01 - 1.7E+01 3.1E+02 - - 1.76+01 3.16+02 

BlsZ-Chloroisopropyl Ether 0 - - 1.4E+03 6.5E+04 

• -
- 3.8E+05 1.8E+07 - - 1.4E+02 6.5E+03 - - 3.8E+04 1.8E+06 - - 3.86+04 1.86+06 

Bis 2-Ethylhexyl Phthalate 0 

0 - - 1.2E-t01 Z2E+01 - - 6.9E+03 1.3E+04 - - 12E+00 2JE+00 - - 6.9E+02 1.3E+03 - - 6.96+02 1.36+03 

Bromoform c 

0 - - 4.3E+01 1.4E+03 - - 2.5E+04 8.1E+0S - - 4.3E+00 1.4E+02 - - 2.5E+03 8.1E+04 - - 156+03 8.16+04 

Butylbenzylphlhalale 0 - - 1.5E+03 1.9E+03 - - 4.1E+0S 5.2E+05 - - 1.SE+02 1.9E+02 - - 4.1E+04 S^E+04 - - 4.16+04 5.26+04 

Cadmium 0 3.1E+00 9.5E-01 5.0E+00 - 8.7E+00 1.3E+02 1.4E+03 - 7.7E-01 2.4E-01 S.OE-01 - 1.3E+02 S.OE+01 1.4E+02 - 8.7E400 5.06+01 1.46+02 -
Carbon Tetrachloride c 

0 - - 2.3E+00 1.6E+01 - - 1.3E403 9.2E+03 - - 2.3E-01 1.6E+00 - - 1.3E+02 9.2E+02 - - 1.36+02 9.26+02 

Chlordane c 

0 . 2.4E+00 4.3E-03 8.0E-03 8.1E-03 6.8E+0O 5.8E-01 4.6E+00 4.7E+00 S.OE-01 1.1 E-03 8.0E4M 8.1 E-04 1.0E+02 2.3E-01 4.6E-01 4.7E-01 6.8E+0O 2JE-01 4.6E-01 4.7E-01 

Chloride 0 8.6E+05 2.3E+05 2.5E*05 - 2.4E+06 3.1E+07 6.9E+07 - Z2E+05 S.8E+04 2.5E+04 - 3.6E+07 1JE+07 6.9E+06 - 2.4E+06 1.26+07 6.96+06 -
TRC 0 1.9E+01 1.1E+01 - - 5.4E+01 1.5E+03 - - 4.8E+00 2.6E»00 - - 8.0E+02 5.8E+02 - - 5.4E+01 5.86+02 - -
Chtorobenzene 0 - - 1.3E+02 1.6E+03 - - 3.6E+04 4.4E+05 - - 1.3E+01 1.6E+02 - - 3.6E+03 4.4E+04 - - 3.66+03 4.46+04 
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Parameter Background Water Quality criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations 

(ug/1 unless noted) Cone. Acute | Chronic HH (PWS) | HH Acute Chronic | HH (PWS) | HH Acute Chronic HH (PWS) | HH Acute Chronic | HH (PWS) | HH Acuta Chronic j HH (PWS) | HH 

Chlorodibromomethane0 

P - - 4.0E+00 1.3E+02 - - 235+03 7.55+04 - - 4.0E-01 1.3E+01 - - 2.3E+02 7.5E+03 - - 135+02 746+03 

Chloroform P - - 3.4E+02 1.1E+04 - - 9.35+04 3.05+06 - - 3.4E+01 1.1E+03 - - 9.3E+03 3.0E+05 - - 9.36+03 3.05+05 

2-Chroronaphthalene P - - 1.0E+03 1.6E+03 - - 276+05 4.45+05 - - 1.0E+02 1.6E+02 - - 2.7E+04 4.4E+04 - - 176+04 4.46+04 

2-Chlorophenol P - - 8.1E»01 1.SE+02 - - 225+04 4.16+04 - - 8.1E+00 1.5E-HM - - 2.2E+03 4.1E+03 - - 125+03 4.16+03 

Chlerpyrtfos P 8.3E-02 4.1E-02 - - 2.3E-01 5.5E+00 - - 2.1E-02 1.0E-02 - - 3.5E+00 2JEHX) - - 2.3 E-01 125+00 - -
Chromium III 0 4.8E+02 6.2E+01 - - 1.35+03 8.4E+03 - - 1.2E+02 1.5E-MH - - 2.0E+04 3.3E+03 - - 1.3E+03 3,32+03 - -
Chromium VI 0 1.6E+01 1.1E+01 - - 4.56+01 1.SE+03 - - 4.0E+00 2.BE+00 - - 6.BE+02 5.8E»02 - - 4.5E+01 5.86+02 - -
Chromium. Total 0 - - 1.0E+02 - - - 275+04 - - - 1.0E+01 - - - 2.7E+03 - - - 176+03 -
Chrysene c 

P - - 3.8E-03 1.8E-02 - - 225+00 1.05+01 - - 3.8E-04 1.8E-03 - - Z2E-01 1.0E-HK) - - 2.264)1 1.05+00 

Copper P 1.1E+01 7.4E+00 1.3E+03 - 3.16+01 1.0E+03 3.65+05 - 2.7E+00 1.9E+00 1.3E+02 - 4.6E*02 3.9E+02 3.6E*04 - 3.1E»01 3.96+02 3.65+04 -
Cyanide. Free P 2.2E+01 5.2E+00 1.4E+02 1.SE+04 62S+01 7.0E+02 3.85+04 4.45+06 5.5E+00 1.3E+00 1.4E+01 1.6E+03 9.3E+02 2.7E+02 3.6E+03 4.4E+05 6.2E+01 176+02 3.85+03 4X6+05 

D D D C 

P - - 3.1 E-03 3.1E-03 - - 1.86+00 1.8S+00 - - 3.1 E-04 3.1E-04 - - 1.8E-01 1.8E-01 - - 1.864)1 1.864)1 

ODE" 0 - - 2.2E-03 2.2E-03 - - 1.35+00 1.36+00 - - 2.2E-04 2.2E-M - - 1.3E-01 1.3E-01 - - 1454)1 1.354)1 

D D T C 

0 1.1E+00 1.0E-03 2.2E-03 2.2E-03 3.15+00 1.3E-01 1.35+00 1.35+00 2.8E-01 2.5E-04 2.2E-04 2.2E-04 4.6E+01 5.3E-02 1.3E-01 1.3E-01 3.1E+00 5.3642 1454)1 1.364)1 

Demeton 0 - 1.0E-01 - - - 1.3E+01 - - - 2.SE-02 - - - S.3E400 - - - 5.36+00 - -
Diazinon 0 1.7E-01 1.7E-01 - - 4.8E-01 2.3E+01 - - 4.3E-02 4.3E-02 - - 7.2E*00 9.0E+00 - - 4.8E-01 9.06+00 - -
Dibenz(a.h)anthracene c 

P - - 3.8E-02 1.8E-01 - - 226+01 1.06+02 - - 3.8E-03 1.8E-02 - - Z2E+00 1.0E+01 - - 126+00 1.06+01 

1,2-Dichlorobenzene P - - 4JE+02 1.3E+03 - - 125+05 3.66+05 - - 4.2E+01 1.3E+02 - - 1-2E-MM 3.6E-KM - - 1.26+04 3.65+04 

1,3-DlchIorobenzene 0 - - 3.2E+02 9.6E+02 - - 8.85+04 2.65+05 - - 3.2E+01 9.6E+01 - - 8.BE+03 2.6E+04 - - 8.85+03 166+04 

1,4-Dichlorobenzene p - - 6.3E+01 1.9E+02 - - 1.75+04 525+04 - - 6.3E+00 1.9E+01 - - 1.7E+03 5.2E+03 - - 1.76+03 5.25+03 

3.3-Dichlorobenzidlnec 

p - - 2.1E-01 2.8E-O1 - - 125+02 1.65+02 - - Z1E-02 2.8E-02 - - 1.2E+01 1.6EHH - - 1.26+01 1.65+01 

Dlchlorobramomethane c 

p - - 5.5E+00 1.7E»02 - - 3.25+03 9.86+04 - - S.SE-01 1.7E+01 - - 3.2E+02 9.8E+03 - - 3.25+02 9.85+03 

1,2-OIchloroethane c 

p - - 3.8E+00 3.7E+02 - - 225+03 2.16+05 - - 3.8E-01 3.7E+01 - - 2.2E*02 Z1E*04 - - 126+02 115+04 

1.1-Diebloroelhylene p - - 3.3E+02 7.1E+03 - - 9.15+04 2.05+06 - - 3.3E+01 7.1E+02 - - 9.1E+03 2.0Et05 - - 9.15+03 2.05+05 

1,2-trans-dlchloroethylene 0 - - 1.4E+02 1.0E+04 - - 3.85+04 2.75+06 - - 1.4E+01 1.0E+03 - - 3.8E+03 2.7E+05 - - 3.85+03 175+05 

2.4-Dlcblorophenol 0 - - 7.7E+01 2.9E+02 _ _ 2.15+04 8.06+04 7.7E+00 2.9E+01 2.1E+03 B.OE+03 115+03 8.05+03 
2,4-Dichlorophenoxy 
acetic acid (2.4-0) 0 - - 1.0E+02 - . - - 2.76+04 _ _ _ 1.0E+01 _ 2.7E+03 175+03 

1,2-Dichloropropanec p - - 5.0E+00 1.SE+02 - - 2.95+03 8.76+04 - - 5.0E-01 1.5E+01 - - 2.9E+02 S.7E+03 - - 195+02 8.75+03 

1.3-Dlchloropropene c p - - 3.4E+00 2.1E+02 - - 2.05+03 12E+05 - - 3.4E-01 Z1E+01 - - 2.0E+02 1JE+04 - - 105+02 1.25+04 

Dieldrin c p 2.4E-01 5.6E-02 5.2E-04 5.4E-04 6.8E-01 7.66+00 3.054)1 3.164)1 6.0E-02 1.4E-02 5.2E-05 5.4E-05 1.0E+01 3.0E+00 3.0E-02 3.1E-02 6.8E-01 3.06+00 3.054)2 3.154)2 

Diethyl Phthalate p - - 1.7E+04 4.4E+04 - - 4.76+06 1.25+07 - - 1.7E+03 4.4E+03 - - 4.7E+05 1JE+06 - - 4.76+05 1.25+06 

2,4-Dimethylphenol 0 - - 3.8E+02 8.5E+02 - - 1.06+05 236+05 - - 3.8E+01 8.5E+01 - - 1.0Et04 2.3E+04 - - 1.05+O4 135+04 

Dimethyl Phthalate p - - 2.7E+0S 1.1E+06 - - 7.46+07 3.05+08 - - 2.7E+04 1.1E+05 - - 7.4E+06 3.0E+07 - - 7X6+06 3.06+07 

DI-n-Buryi Phthalate p - - 2.0E+03 4.5E+03 - - 5.56+05 1.26+06 - - 2.0E+02 4.5E+02 - - 5.5E+04 1JE+05 - - 5.56+04 1.25+05 

2,4 Dinitrophenot 0 - - 6.9E+01 5.3E+03 - - 1.96+04 1.56+06 - - 6.9E+00 S.3E+02 -

- • 
1.9E+03 1.5E+05 - - 1.95+03 1.55+05 

2-Mefhyt-4,8-Dinitrophenol 0 - - 1.3E+01 2.8E+02 - - 3.65+03 7.76+04 - - 1.3E+00 ZBE+01 - - 3.6E+02 7.7E*03 _ - 3.65+02 7.75+03 

2,4-Dinitrotoluene c 

Dloxln 2.3,7,8-
0 - - 1.1E+00 3.4E+01 - - 6.45+02 205+04 - - 1.1E-01 3.4E+00 - - 6.4E-MH 2.0E+03 - - 6.46+01 105+03 

tetrachktrodibenzo-p-dioxin 0 - - 5.0E-08 S.1E-08 - - 1.46-05 1.46-05 - - S.OE-09 5.1E-09 - - 1.4E-06 1.4E-06 - - 1.454)6 1.464)6 
1,2-Diphenylhydrazinec 

0 - - 3.6E-01 2.0E+00 - - 2.16+02 125+03 - - 3.6E-02 2.0E-01 - - 2.1E+01 1.2E+02 - - 116+01 1.26+02 

Alpha-Endosulfan 0 2.2E-01 5.GE-02 6.2E+01 8.9E+01 626-01 7.66+00 1.76+04 2.45+04 5.5E-02 1.4E-02 S2B*00 8.9E+00 9.3E+00 3.0E+00 1.7E+03 2.4E+03 6.2E-01 3.02+00 1.75+03 146+03 

Beta-Endosufan p 2.2E-01 5.6E-02 6.2E+01 8.9E+01 626-01 7.65+00 1.76+04 2.46*04 5.5E-02 1.4E-02 6.2E-X>0 8.9E+00 9.3E+O0 3.0E+00 1.7E+03 2.4E+03 6.2E4M 3.05+00 1.75+03 145+03 

Alpha + Beta Endosulfan p 2.2E-01 S.6E-02 - - 6.2E-01 7.66+00 - - 5.5E-02 1.4E-02 - - 9.3E+00 3.0E+00 - - 6.2E-01 3.06+00 - -
Endosulfan Sulfate p - - 6.2E+01 8.9E+01 - - 1.75+04 246+04 - - 6J2E*0O 8.9E+UD - - 1.7E+03 2.4E+03 - - 1.76+03 145+03 

Endrln p 8.6E-02 3.6E-02 5.9E-02 6.0E-02 2.4E-01 4.95+00 1.66+01 1.66+01 2.2E-02 9.0E-03 5.9E-03 6.0E-03 3.6E+00 1.9E+00 1.6E+00 1.6E+00 2XE4I1 1.95+00 1.65+00 1.65+00 

Endrln Aldehyde p - - 2.9E-01 3.0E-01 - - 8.06+01 8.25+01 - - 2.9E-02 3.0E-02 - - 8.0E*00 8.2E+00 - - 8.06+00 8.2E+00 
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Parameter 

(ug/1 unless noted) 

Background Water Quality Criteria Wasteload Allocations Antidegradalton BaseDne Antidegradalion Allocations Most Limiting Allocations Parameter 

(ug/1 unless noted) 

Background 

Acute Chronic | HH (PWS) | HH Acute Chronic | HH (PWS) HH Acute Chronic | HH(PWS)| HH Acute Chronic ] HH (PWS) | HH Acute Chronic | HH(PWS) | HH 

Ethylbenzene 0 - - 5.3E+02 2.1E+03 - - 1.SE+05 5.8E+05 - - S.3E+01 2.1E+02 - - 1.5E+04 5.8E+04 _ _ 1.SE+04 5.8E+04 

Fluoranthene P - - 1.3E+02 1.4E+02 - - 3.6E+04 3.8E+04 - - 1.3E+01 1.4E+01 - - 3.6E+03 3.8E+03 - _ 3.6E+03 3.8E+03 

Fluorene P - - 1.1E+03 5.3E+03 - - 3.0E+05 1.5E+06 - - 1.1E+02 5.3E+02 - - 3.0E+04 1.SE+05 - - 3.0E+04 1.5E+05 
Foaming Agents P - - 5.0E+02 - - 1.4E+05 - - - S.OE+01 - - - 1.4E+04 - - - 1.4E+04 _ 
Guthlon P - 1.0E-02 - - - 1.3E+00 - - - 2.5E-03 - - - 5.3E-01 - - - 5JE-01 - _ 
Heptachlor c 

0 5.2E-01 3.8E-03 7.9E-04 7.9E-04 1.5E+00 5.1E-01 4.6E-01 4.6E-01 1.3E-01 9.5E-04 7.9E-05 7.9E-05 2.2E+01 2.0E-01 4.6E-02 4.6E-02 1.5E1-00 2.0E-01 4.6E4I2 4.6E412 
Heptachlor Epoxide" P 5.2E-01 3.8E-03 3.9E-04 3.9E-04 1.5E+00 5.1E-01 2.3E-01 2.3E-01 1.36411 9.5E-04 3.9E-05 3.9E-05 2.2E+01 2.0E-O1 2.3E-02 2.3E-02 1.5E*00 2.0E-O1 2.3E4I2 2.3E4I2 
Hexachlorobenzene" 0 - - 2.8E-03 2.9E-03 - - 1.6E+00 1.7E+00 - - 2.8E-04 2.9E4J4 - - 1.6E-01 1.7EV01 - _ 1.8E4M 1.7E-01 
Hexachlorobutadtene" 0 - - 4.4E+00 1.8E+02 _ _ 2.SE+03 1.0E+05 4.4E-01 1.8E+01 Z5E+02 1.0E+04 1SE+02. 1.0E+04 
Hexaehlorocyclohexane 

AIpha-BHCc 

0 - - 2.6E-02 4.9E.02 - - 1.5E+01 2.8E+01 _ _ 2.6E-03 4.9E-03 _ 1.5E+00 2.8E+00 1.5E+00 2.8E+00 
Hexaehlorocyclohexane 

Beta-BHCC 

P - - 9.1E-02 1.7E-01 - - S.3E+01 9.8E+01 _ _ 9.1E-03 1.7E-02 _ 5.3E+00 9.8E+00 5.3E+00 9.8E+00 
Hexaehlorocyclohexane 

Gamma-BHC" (Lindane) 0 9.5E-01 - 9.8E-01 1.8E+00 2.7E+00 - 5.7E+02 1.0E+03 2.464)1 - 9.8E-02 1.8E-01 4.0E+01 - 5.7E+01 1.0E+02 2.7E+00 _ 5.7E+01 1.0E+02 
Hexachlorocyclopentadiene P - - 4.0E+01 1.1E+03 - - 1.1E+04 3.0E+05 - - 4.0E+00 1.1E+02 - - 1.1E+03 3.0E+04 _ _ 1.1E+03 3.0E+04 

Hexachloroethane" 0 - - 1.4E+01 3.3E+01 - - 8.1E+03 1.9E+04 - - 1.4E+00 3.3E+00 - - 8.1E+02 1.9E+03 _ _ 8.1E+02 1.9E+03 

Hydrogen Sulfide P - 2.0E+00 - - - 2.7E+02 - - - 5.0E-01 - - - 1.1E+02 - - - 1.1E+02 - _ 
Indeno (1 ,2,3-cd) pyrene c 

P - - 3.8E-02 1.8E-01 - - 2.2E+01 1.0E+02 - - 3.8E-03 1.8E-02 - - 2^E+00 1.0E+01 - - 2.2E+OO 1.0E+01 

Iron 0 - - 3.0E+02 - - - 8.2E+04 - - - 3.0E+01 - - - 8.2E+03 - - _ 8.2E+03 -
Isopborone" 0 - - 3.5E+02 9.6E+03 - - 2.0E+0S 5.5E+06 - - 3.SE+01 9.6E+02 - - 2.0E+04 S.SE+05 - - 2.0E+04 5.5E+05 

Kepone 0 - O.OE+00 - - - O.OE+00 - - - O.OE+00 - - - O.OE+00 - - - O.OE+00 - -
Lead P 9.0E+01 1.0E+01 1.5E+01 - 2.5E+02 1.4E+03 4.1E+03 - 2J5+01 2.6E+00 1.5E+00 - 3.8E+03 5.4E+02 4.1E+02 _ 2.5E+02 5.4E+02 4.1E+02 _ 
Malathion P - 1.0E-01 - - - 1.3E+01 - - - 2.5E-02 - - - 5.3E+00 - - - 5.3E+00 _ _ 
Manganese 0 - - 5.0E+01 - - - 1.4E+04 - - - 5.0E+00 - - - 1.4E+03 - - _ 1.4E+03 _ 
Mercury 0 1.4E+00 7.7E-01 -- -- 4.0E+00 1.0E+02 -. -- 3.55-01 1.9E-01 .- - 5.9E+01 4.1E+01 -. - 4.0E+00 4.1E+01 .. .. 
Methyl Bromide P - - 4.7E+01 1.5E+03 - - 1.3E+04 4.1E+05 - - 4.7E+00 1.5E+02 - - 1.3E+03 4.1E+04 - _ 1.3E+03 4.1E+04 
Methylene Chloride " 0 - - 4.6E+01 5.9E+03 - - 2.7E+04 3.4E+06 - - 4.6E+00 5.9E+02 - - 2.7E+03 3.4E+05 _ _ 2.7E+03 3.4E+05 

Methoxychlor 0 - 3.0E-02 1.0E+02 - - 4.0E+00 2.7E+04 - - 7.5E-03 1.0E+01 - - 1.6E+00 2.7E+03 - - 1.6E+00 2.7E+03 _ 
Mlrex p. - - O.OE+00 - - - O.OE+00 - - - O.OE+00 - - - O.OE+00 - - - O.OE+00 - -
Nickel 0 1.5E+02 1.7E+01 6.1E+02 4.6E+03 4.3E+02 2.3E+03 1.7E+05 1.3E+0B 3.86+01 4.2E+00 6.1E+01 4.6E+02 6.4E+03 8.9E+02 1.7E+04 1.3E+05 4.3E+02 S.9E+02 1.7E+04 1.3E+05 
Nitrate (as N) p - - 1.0E+04 - - - 2.7E+06 - - - 1.0E+03 - - - 2.7E+05 - - _ 2.7E+05 _ 
Nitrobenzene p - - 1.7E+01 6.9E+02 - - 4.7E+03 1.9E+05 _ - 1.7E+00 6.9E+01 _ 

_ • 
4.7E+02 1.9E+04 4.7E+02 1.9E+04 

N-Nitrosodimethylamlne" p - - 6.9E-03 3.0E+01 - - 4.0E+00 1.7E+04 - - 6.9E-04 3.0E+00 _ _ 4.0E-01 1.7E+03 4.0E4M 1.7E+03 
N*N'rtrosodiphenytaminec 

p - - 3.3E+01 6.0E+01 - - 1.9E+04 3.5E+04 _ _ 3.3E+00 6.0E+00 1.9E+03 3.5E+03 1.9E+03 3.5E+03 
N-Nitrosodl-rvpropylamlne" p - - 5.0E-02 5.1E+00 - - 2.9E+01 2.9E+03 - - 5.0E-03 5.1E-01 _ _ 2.9E+OO 2.9E+02 _ 2.9E+00 2.9E+02 
Nonylphenol p . 2.8E+01 6.EE+00 - - 7.9E+01 8.9E+02 - - 7.05+00 1.7E+00 - - 1.2E+03 3.SE+02 _ _ 7.9E+01 3.5E+02 _ 
Paratbion 0 6.5E-02 1.3E-02 - - 1.8E-01 1.8E+00 - - 1.66-02 3.3E-03 - - 2.7E+00 6.9E-01 - _ 1.8E-01 6.9E-01 _ _ 
PCBTolaf p - 1.4E-02 6.4E-04 6.4E-04 - 1.9E+00 3.7E-01 3.7E-01 - 3.5E-03 6.4E-05 6.4E-05 - 7.4E-01 3.7E-02 3.7E-02 _ 7.4E4I1 3.7E4I2 3.7E4I2 
Pentachlorophenol" p 8.6E+00 9.0E+00 2.7E+00 3.0E+01 2.4E+01 1.2E+03 1.6E+03 1.7E+04 2.95+00 2.2E+00 2.7E-01 3.0E+00 4.9E+02 4.7E+02 1.6E+02 1.7E+03 2.4E+01 4.7E+02 1.6E+02 1.7E+03 
Phenol 0 - - 1.0E+04 8.6E+05 - - 2.7E+0S 2.4E+08 - - 1.0E+03 8.6E+04 - - 2.7E+05 Z4E+07 _ - 2.7E+05 2XE+07 
Pyrene p - - 8.3E+02 4.0E+03 - - 2.3E+05 1.1E+06 - - 8JE+01 4.0E+O2 2.3E+04 1.1E+0S 2.3E+04 1.1E+05 
Radionuclides 0 _ _ _ 

Gross Alpha Activity 
(pCI/L) p 1.5E+01 4.1E+03 1.5E+00 4.1E+02 4.1E+02 

Beta and Photon Activity 
4.1E+02 

(mrenvyr) p - - 4.0E+00 - - - 1.1E+03 - _ - 4.0E4J1 _ _ _ 1.1E+02 1.1E+02 
Radium 226 • 228 (pCl/L) p - - 5.0E+00 - - - 1.4E+03 - - _ S.0E-O1 _ _ 1.4E+02 1.4E+02 
Uranium (ug/l) p - - 3.0E+01 - - - 8.2E+03 - - - 3.0E+00 - - - 8.2E+02 - - - 5.2E+02 -

page 3 of 12 WLA - 007jdsx - Freshwater WLAs 4/872015-4:35 PM 



Parameter Background Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antldegradallon Allocations Most Limiting Allocations 

(ug/1 unless noted] Cone. Acute | Chronic HH(PWS)| HH Acute Chronic HH (PWS) | HH Acute | Chronic HH (PWS) | HH Acute | Chronic HH (PWS) | MH Acute | Chronic HH (PWS) | HH 

Selenium, Total Recoverable 0 2.05*01 5.05+00 1.76+02 425+03 5.7E+01 6.7E+02 4.7E+04 1.2E+06 5.0E+00 1.3E+00 1.7E+01 4.2E+02 8.4E+02 2.6E+02 4.7E+03 1.2E+05 5.7E+01 Z.SE+02 4.7E+03 1.2E+0S 

Silver 0 2.45*00 - - - 6.7E+00 - - - 5.9E-01 - - - 1.0E-MH - - - 6.7E+00 - - -
Sulfate 0 - - 2.56+05 - - - 6.9E+07 - - - 2.5E+04 - - - 6.9E+06 - - - 6.9E+06 -
1.1,2,2-Tetrachloroethanec 

0 - - 1.76+00 4.05+01 - - 9.8E+02 2.3E+04 - - 1.7E-01 4.0E-KJ0 - - 9.8E+01 2.3E+03 - - 9.8E*01 2.3E+03 

Tetrachloroethyienec 

0 - - 6.96+00 3.35+01 - - 4.0E-KI3 1.9E+04 - - 6.9E-01 3.3E+00 - - 4.0E+02 1.9E«03 - - 4.0E*02 1.9E+03 

Thallium 0 - - 2.45-01 4.76-01 - - 6.6E+01 1.3E+02 - - 2.4E-02 4.7E-02 - - 6.6E+00 1.3E+01 - - 6.6E+O0 1.3E401 

Toluene 0 - - 5.15+02 6.05+03 - - 1.4E+05 1.6E+06 - - 5.1E+01 6.0E+02 - - 1.4E+04 1.6E+05 - - 1.4E-HJ4 1.6E+05 

Total dissolved solids 0 - - 5.05+05 - - - 1.4E+0B - - - 5.0E*04 - - - 1.4E+07 - - - 1.4E+07 -
Toxaphene c 

0 7.35-01 206-04 2.86-03 2.85-03 2.1E+00 2.7E-02 1.6E+00 1.6E+00 1.8E-01 5.0E-05 2.8E-04 2.8E-04 3.1E+01 1.1E-02 1.6E-01 1.6E-01 2.161-00 1.1E-02 1.6E-01 1.6E-01 

Tributytlin 0 4.664)1 7.26-02 - - 1.3E+00 9.7E+00 - - 12E-01 1.8E-02 - - 1.9E+01 3.8E+00 - - 1.3E+00 3.8E+00 - -
1.2.4-Trichlorobenzene 0 - - 3.55+01 7.05+01 - - 9.6E+03 1.9E+04 - - 3.5E+00 7.0E+00 - - 9.6E+02 1.9E«03 - - 9.6E+02 1.9E+03 

1.1.2-Trichloroetbanec 

0 - - 5.95+00 1.65+02 - - 3.4E+03 9.2E+04 - - 5.9E-01 1.6E+01 - - 3.4E+02 92E+03 - - 3.4E+02 9.2E+03 

Trichloroethylene c 

0 - - 2.55+01 3.05+02 - - 1.4E+04 1.7E+05 - - 2.5E+0O 3.0E+01 - - 1.4E+03 1.7E+04 - - 1.4E+03 1.7E+04 

2.4,6-Trichlorophenolc 

0 - - 1.46+01 245+01 _ _ 8.1E+03 1.4E+04 _ _ 1.4E+00 2.4E+00 _ _ 8.1E+02 1.4E+03 _ _ 8.1E+02 1.4E+03 
2-(2,4,5-Trichlorophenoxy) 
propionic acid (Sitvex) 0 - - 5.05+01 - - - 1.4E+04 - - - S.OE+00 - - - 1.4E+03 - _ - 1.4E+03 -
Vinyl Chloride0 

0 - - 2.56-01 2.45+01 - - 1.4E+02 1.4E+04 - - 2.5E-02 24E+00 - - 1.4E+01 1.4E+03 - - 1.4E-MM 1.4E+03 

Zinc 0 9.76+01 9.85+01 7.46+03 2.65+04 2.8E+02 1.3E+04 2.0E+06 7.1E+06 2.4E+01 2.5E+01 7.4E+02 2.GE+03 4.1E+03 5.2E+03 2.0E+05 7.1E-MJ5 2.8E+02 5.2E+03 2.0E+05 7.1E+05 

Notes: Metal Target Value (SSTV) 

1. AO concentrations expressed as micrograms/titer (ug/1), unless noted otherwise Antimony 1.SE+02 

2. Discharge flow is highest monthly average or Form 2C maximum for Industries and design flow for Municipals Arsenic 2.7E+02 

3. Metals measured as Dissolved, unless specified otherwise Barium S.5E+04 

4. "C" Indicates a carcinogenic parameter Cadmium 3.5E+00 

5. Regular WLAs are mass balances (minus background concentration) using the % of stream flow entered above under Mixing Information. Chromium 111 5.4E+02 

Antidegradation WLAs are based upon a complete mix. Chromium VI 1.8E*01 

6. Antideg. Baseline ~ (0.25(WQC - background cone.) + background cone.) for acute and chronic Copper 1JE+01 

= (0.1 (WQC - background cone.) + background cone.) for human health Iron 8.2E+03 

7. WLAs established at the following stream flows: 1Q10 for Acute, 30°. 10 for Chronic Ammonia, 7Q10 for Other Chronic, 30QS for Non-carcinogens and Lead 1.0E+02 

Harmonic Mean for Carcinogens. To apply mixing ratios from a model set the stream flow equal to (mixing ratio - 1 ) , effluent flow equal to 1 and 100% mix. Manganese 1.4E+03 

Mercury 1.6E+00 

Nickel 1.7E+02 

Selenium 2.3E+01 

Silver 2.7E-HJ0 

Zinc 1.1E+02 

Note: do not use QL's lower than the 

minimum QL's provided In agency 

guidance 
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FRESHWATER 
WATER QUALITY CRITERIA / WASTELOAD ALLOCATION ANALYSIS 

Facility Name: RAAP-012 

Receiving Stream: Stroubles Creek 

Permit No.: VA0000248 

Version: OWP Guidance Memo 00-2011 (8/24/00) 

Stream Information 

Mean Hardness (as CaC03) = 80.3 mg/L 

90% Temperature (Annual) = 22.3 deg C 

90% Temperature (Wet season) = 16.3 deg C 

90% Maximum pH = 8.3 SU 

10% Maximum pH = 7.3 SU 

Tier Designation (1 or 2) = 2 

Public Water Supply (PWS) Y/N? = y 

Trout Present Y/N? = y 

Early Life Stages Present Y/N? = y 

Stream Flows Mixing Information Effluent Information 

1010 (Annual) = 

7010 (Annual): 

30Q10 (Annual) = 

1Q10 (Wet season) = 

30Q10 (Wet season) 

3005 = 

Harmonic Mean = 

1.5 MGD 
1.6 MGD 
1.8 MGD 
2.2 MGD 
4.3 MGD 
2 MGD 
5.5 MGD 

Annual -1Q10 Mix = 100 % 

-7010 Mix= 100% 

-30010 Mix = 100% 

Wet Season - 1Q10 Mix = 100 % 

-30010 Mix = 100% 

Mean Hardness (as CaC03) = 

90% Temp (Annual) = 

90% Temp (Wet season) = 

90% Maximum pH = 

10% Maximum pH = 

Discharge Flow = 

83 mg/L 

22.3 deg C 

16.3 deg C 

8.4 SU 

7 SU 

0.004 MGD 

Parameter Background Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations 

{ug/1 unless noted) Cone Acute | Chronic HH(PWS)| HH Acute Chronic HH(PWS)| HH Acute Chronic HH (PWS) | HH Acute Chronic j HH (PWS) | HH Acute Chronic | HH(PWS) | HH 

Acenapthene 0 - - 6.7E+02 9.9E+02 - - 3.4E+05 S.OEfOS - - 6.75+01 9.95+01 - - 3.46+04 5.0E+04 - - 3.4E+04 5.0E-KJ4 

Acrolein 0 - - 6.1E+00 9.3E+00 - - 3.1E+03 4.7E+03 - - 6.16-01 9.35-01 - - 3.16+02 4.76+02 - - 3.1E+02 4.7E+02 

Acrylonitrilec 

0 - - 5.1 E-01 2.5E+00 - - 7.0E+02 3.4E*03 - - 5.15-02 2.55-01 - - 7.06+01 3.46+02 - - 7.0E401 3.4E+02 

AWrln c 

Ammonla-N (mg/1) 
0 3.0E+00 - 4.9E-04 5.0E-04 1.1E+03 - 6.7E-01 6.9E-01 7.5E-01 - 4.95-05 5.06-05 2.86*02 - 6.76-02 6.96-02 2.8E+02 - 6.7E-02 6.9E-02 

(Yearly) 
Ammonla-N (mg/1) 

0 3.15E+00 9.22E-01 - - 1.18E+03 4.16E+02 - - 7.87E-01 2.316-01 - - 2.966+02 1.04E+02 - - 2.96E+02 1.04E+02 - -
(High Flo*) 0 3.15E+00 1.36E+00 - - 1.73E«03 1.46E+03 - - 7.87E-01 3.406-01 - - 4.345+02 3.656+02 - - 4.34E+02 3.65E+02 - -
Anthracene 0 - - 8.3E+03 4.0E+04 - - 4.2E+06 2.0E+07 - - 8.35*02 4.06+03 - - 4.26+05 2.0E+06 - - 4.2E+05 2.0E+06 

Antimony 0 - - 5.6E+00 6.4E+02 - - 2.8E+03 32Et05 - - 5.66-01 6.45+01 - - 2.8E+02 32E+O4 - - 2.8E+02 3.2Ef04 

Arsenic 0 3.4E+02 1.5E+02 1.OE+01 - 1.3E+05 6.0E+04 5.0E+03 - 8.5E+01 3.86*01 1.06*00 - 3.25+04 1.56+04 5.0E+02 - 3JE+04 1.5E+04 5.0E+02 -
Barium 0 - - 2.0E+03 - - - 1.0E+06 - - - 2.05*02 - - - 1.0E+05 - - - 1.0E+0S -
Benzene c 

0 - - 2.2E+01 5.1E*02 - - 3.CE+04 7.0E+05 - - 2.26*00 5.16+01 - - 3.0E+03 7.0E+04 - - 3.0E+03 7.0E+04 

Benzidine" 0 - - 8.6E-04 2.0E-03 - - 1.2E+00 Z8E$00 - - 8.65-05 2.06-04 - - 1.26-01 2.8E-01 - - 1.2E4M 2.8E-01 

Benzo (a) anthracene c 

0 - - 3.8E-02 1.8E-01 - - 5J2E+01 25E*02 - - 3.85-03 1.854)2 - - 5.2E+00 2.56+01 - - 5.2E+O0 15E+01 

Benzo (b) fluoranthene c 

0 - - 3.8E-02 1.8E-01 - - S.2E*01 2.5E+02 - - 3.85-03 1.85-02 - - 5.26+00 2.56+O1 _ - 52E+00 25E+01 

Benzo (k) fluoranlhene c 

0 - - 3.8E-02 1.6E-01 - - S.2E+01 2.SE+02 - - 3.85-03 1.85-02 - - 5.2E+00 2.56+01 - - 5.2E+00 Z5Ef01 

Benzo (a) pyrene c 

0 - - 3.8E-02 1.8E-01 - - 526*01 2.5E+02 - - 3.85-03 1.854)2 - - 5.26+00 2.56+01 - _ S.2E+O0 2.5E+01 

Bis2-Chk>roethyl Ether" 0 - - 3.0E-01 5.3E+00 - - 4.1E+02 7.3E+03 - - 3.06-02 5.35-01 - - 4.1E+01 7.3E+02 - - 4.1E+01 7.3E+02 

Bis2-Chlorolsopropyl Ether 0 - - 1.4E*03 6.5E+04 - - 7.0E*05 3.3E+07 - - 1.46*02 6.56+03 - _ 7.0E+04 3.3E+06 - _ 7.0E+04 3.3E+06 

Bis 2-Elbylhexyl Phthalate ° 0 - - 12E*01 2.2E+01 - - 1.7E+04 3.0E+04 - - 1.25+00 225+00 - - ' 1.76+03 3.06+03 - - 1.7E+03 3.0E+03 

Bromoform c 

0 - - 4.3E+01 1.4E+03 - - 5.9E*04 1.9E+06 - - 4.36+00 1.46+02 - - 5.96+03 1.96+05 - - 5.9E+03 1.9E+05 

Butylbenzylphthalate 0 - - 1.5E+03 1.9E+03 - - 7.5E*05 9.5E*05 - - 1.55+02 1.96+02 - - 7.56+04 9.56+04 - - 7.5E+04 9.SE+04 

Cadmium 0 3.1E+00 9.5E-01 5.0E+00 - 1.2E+03 3.8E+02 2.5E*03 - 7.7E-01 2.46-01 5.06-01 - 2.95+02 9.66+01 2.56+02 - 2.9E+02 9.6E+01 2.5E+02 -
Carbon Tetrachloride c 

0 - - 2.3E+00 1.6E+01 - - 3.2E+03 22E+04 - - 2.35-01 1.65+00 - - 3.26+02 226+03 - - 3.2E+02 2.2E+03 

Chlordane c 

. 0 2.4E+00 4.3E-03 8.0E-03 8.1E-03 9.0E+02 1.7E+00 1.1E+01 1.1E*01 E.OE-01 1.16-03 8.05-04 8.16-04 2.36+02 4.36-01 1.1 £+00 1.1E+00 2.3E+02 4.3E-01 1.1E+00 1.1E*00 

Chloride 0 8.6E+05 2.3E+05 2.5E*05 - 3.2E+08 9.2E+07 1.3E+08 - 2.2E+0S 5.85*04 2.56+04 - 8.15+07 2.36+07 1.3E+07 - 8.1E+07 2.3E+07 1.3E+07 -
TRC 0 1.9E+01 1.1E+01 - - 7.1E+03 4.4E*03 - - 4.8E+0O 2.85*00 - - 1.85+03 1.16+03 - - 1.8E+03 1.1E+03 - -
Chlorobenzene 0 - - 1.3E+02 1.6E+03 - - 6.56+04 8.0E«05 - - 1.36+01 1.66+02 - - 6.5E+03 8.0E+04 - - G.5E+03 8.0E+04 
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Parameter Background Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations 
(ug/1 unless noted) Cone. Acute | Chronic HH(PWS)| HH Acute | Chronic HH(PWS)| HH Acute | Chronic | HH (PWS) | HH Acute | Chronic HH (PWS) | HH Acute | Chronic HH (PWS) | HH 
Chlorodibromomethanec 

P - - 4.0E+00 1.3E+02 - - 5.5E+03 1.8E+0S - - 4.0E-01 1.35+01 - - 5.56+02 1.85+04 _ 5.5E-K12 1.8E+04 
Chloroform P - - 3.4E+02 1.1E+04 - - 1.7E+05 5.5E+06 - - 3.45+01 1.16+03 - - 1.75+04 5.55+05 _ - 1.7E+04 5.5E+05 
2-Chloronaphthalene P - - 1.0E+03 1.6E+03 - - 5.0E+05 8.0E+05 - - 1.05+02 1.65+02 - - 5.06+04 8.05+04 _ _ 5.0E+04 8.0E+04 
2-Chlorophenol P - - 8.1E+01 1.5E+02 - - 4.1E*04 7.56*04 - - 8.16+00 1.55+01 - - 4.16+03 7.55+03 _ _ 4.1E+03 7.5E+03 
Chlorpynfos 0 8.3E-02 4.1E-02 - - 3.1E+01 1.6E+01 - - 2.1E-02 1.0E-02 - - 7.85+00 4.16+00 _ _ 7.8E+00 4.1E+00 _ 
Chromium III P 4.8E+02 6.2E+01 - - 1.8E+05 2.5E+04 - - 1.25*02 1.5E+01 - - 4.55+04 625+03 _ _ 4.5E+04 6.2E+03 _ 
Chromium VI P 1.6E+01 1.1E*01 - - 6.0E*03 4.4E+03 - - 4.0E+00 2.8E+00 - _ 1.55+03 1.15+03 _ 1.5E+03 1.1E+03 
Chromium, Total 0 - - 1.0E+02 - - - S.OE+04 - - - 1.05+01 - - - 5.05+03 _ _ _ 5.0E+03 _ 
Chrysene c 

0 - - 3.8E-03 1.8E-02 - - SJE+00 2.56*01 - - 3.8E-04 1.8E-03 - - 525-01 255+00 - _ S.2E4I1 2.5E+00 
Copper P 1.1E+01 7.4E+00 1.3E+03 - 4.1E+03 3.0E+03 6.5E+05 - 2.7E+00 1.9E+00 1.35+02 - 1.0S+03 7.45+02 6.56+04 - 1.0E+03 7.4E+02 6.5E+04 _ 
Cyanide. Free P Z2E*01 5.2E+00 1.4E+02 1.6E-HM 8.3E+03 2.1E+03 7.0E*04 8.06+06 5.5E+00 1.3E+00 1.45+01 1.65+03 Z15+03 525+02 7.06+03 8.05+05 2.1E+03 S.2E+02 7.0E+03 8.0E+0S 
D D D C 

P - - 3.1 E-03 3.1E-03 - - 4.3E+00 4.36+00 - - 3.1E-04 3.1E-04 - - 4.3E-01 4.3E-01 _ _ 4.3 E-01 4.3E-01 
D D E C 

0 - - 2.2E-03 2.2E-03 - - 3.0E+00 3.06+00 - - 225-04 2.2E-04 - - 3.06-01 3.0E-01 - - 3.0E-01 3.0E-01 
D D T C 

0 1.1E+00 1.0E-03 Z2E-03 2.2E-03 4.1E+02 4.0E-01 3.0E*00 3.06+00 2.8E-01 2.SE-04 2.2E-04 226-04 1.05+02 1.0E-01 3.0E-01 3.0E-01 1.0E+02 1.0E-01 3.0EJJ1 3.0E4)1 
Demeton 0 - 1.0E-01 - - - 4.0E+01 - - - 256-02 - - - 1.06+01 - _ - 1.0E+01 _ 
Diazlnon 0 1.7E-01 1.7E-01 - - 6.4E+01 6.8E»01 - - 4.3E-02 4.36-02 - - 1.66+01 1.76+01 - - 1.6E+01 1.7E+01 _ 
•ibenz(a.h)anthracene c 

0 - - 3.8E-02 1.8E-01 - - 5.2E+01 2.56+02 - - 3.8E-03 1.86-02 - - 5.26+00 255+01 _ _ 5.2E+00 Z5E+01 
1,2-Dichlorobenzene 0 - - 42E+02 1JEt03 - - 2.1E>05 6.56+05 - - 425+01 1.35+02 - - 215+04 6.56+04 _ _ 2.1E-HJ4 6.5E+04 
1,3-Oichlorobenzene 0 - - 32Et02 9.6E+02 - - 1.6E+05 4.86+05 - - 325+01 9.65+01 - - 1.65+04 4.86+04 1.6E+04 4.8E+04 
1,4-Dlchlorobenzene p - - 6.3E+01 1.9E+02 - - 32E+04 9.56+04 - _ 6.36+00 1.95+01 3.26+03 9.55+03 3.2E+03 9.5E+03 
3,3-Dichlorobenzidinec 

0 - - 2.1E-01 2.8E-01 - - 2.9E+02 3.9E+02 - - 215-02 285-02 _ _ 295+01 3.95+01 2.9E+01 3.9E+01 
Dlchlorobromomethane c 

0 - - S.5E+00 1.7E+02 - - 7.6E+03 2.3E+05 - - 5.5E-01 1.76+01 - - 7.65+02 236+04 _ 7.6E+02 2.3E+04 
1,2-Dichloroethanec 

0 - - 3.8E+00 3.7E+02 - - 5JE»03 5.1E+05 - - 3.8E-01 3.75+01 - - 5.25+02 5.15+04 _ _ 5.2E+02 5.1E+04 
1.1-Dlchloroethylene 0 - - 3.3E*02 7.1E+03 - - 1.7E+0S 3.66+06 - - 3.35+01 7.15+02 - - 1.76+04 3.65+05 _ _ 1.7E+04 3.6E+05 
1,2-trans-dichloroethylene 0 - - 1.4E+02 1.0E+04 - - 7.0E+04 5.06+06 - - 1.45+01 1.05+03 - _ 7.05+03 5.05+05 7.0E+03 5.0E+05 
2,4-Dlchlorophenol 0 - - 7.7E+01 2.9E+02 _ _ 3.9E+04 1.56+05 7.75+00 2.96*01 3.95+03 1.56+04 3.9E+03 1.5E+04 
2,4-Dlchlorophenoxy 

3.9E+03 1.5E+04 

acetic add (2.4-0) 0 - 1.0E+02 - - - S.OE+04 - - - 1.05+01 - - - 5.06+03 - - _ 5.0E+03 _ 
1,2-Dichloropropanec 

p - - S.OE+00 1.5E+02 - - 6.9E+03 2.16+05 - - 5.0E-01 1.5E*01 - - 6.95+02 2.16+04 _ 6.9E+02 21E+04 
1,3-Dichloropropene c p - - 3.4E*00 2.1E+02 - - 4.7E+03 2.96+05 - - 3.4E-01 2.16+01 - - 4.75+02 2.95+04 _ 4.7E+02 2.9E+04 
Dleldrin e 

p 2.4E-01 5.SE-02 5.2E-04 5.4E-04 9.0E+01 2.2EMJ1 7.26-01 7.4E-01 6.0E-O2 1.4E-02 5.2E-05 5.46-05 2.35+01 5.66+00 7^54)2 7.46-02 2.3E+01 5.6E+00 7.2E-02 7.4E4)2 
Diethyl Phthalate p - - 1.7E*04 4.4E+04 - - 8.5E+06 226+07 - - 1.75+03 4.46*03 _ _ 8.56+05 2^5+06 8.5E+05 22E*06 
2.4-Dimethylphenol p - - 3.8E*02 8.5E+02 - - 1.9E+05 4.36+05 - - 3.86+01 8.56*01 - _ 1.95+04 4.36+04 1.9E+04 4.3E+04 
Dimethyl Phthalate p - - 2.7E+05 1.1E+06 - - 1.4E+08 5.56+08 - - 2.75+04 1.16+05 - _ 1.45+07 5.56+07 1.4E+07 SJE+07 
•l-n-Butyt Phthalate 0 - - 2.0E+03 4.5E+03 - - 1.0E-M36 2.36+06 - - 2.05+02 4.56+02 - - 1.05+05 2.3E+05 1.0E+05 Z3E+0S-
2,4 Din'rtropbenol p - - 6.9E+01 5.3E+03 - - 3.SE+04 2.76+06 - - 6.96+00 5.36+02 _ _ 3.56+03 2.7E+05 3.SE+03 2.7E+05 
2-Methyr-4,6-Dinitrophenol p - - 1.3E+01 2.8E*02 - - 6.5E*03 1.46+05 _ _ 1.36+00 2.86+01 6.55+02 1.4E+04 6.5E+02 1.4E+04 
2.4-Dinitrotoluene c 

• ioxln 2,3,7.8-
0 - - 1.1E+00 3.4E+01 - - 1.5E+03 4.7E+04 - - 1.1E-01 3.46+00 - 1.55+02 4.76+03 - - 1.5E+02 4.7E+03 

tetrachlorodibenzo-p-dioxin p - - 5.0E-08 5.1E-08 - - 2.5E-05 2.6E-0S - - 5.0E-09 5.16-09 2.5E-06 2.66-06 2.5E-06 2.6E-06 
1,2*Dlpherrylhydrazlnec 

0 - - 3.6E-01 2.0E+00 - - 5.0E+02 2.8E+03 - - 3.6E-02 2.06-01 - - 5.05+01 2.86+02 _ _ 5.0E+O1 2.8E+02 
Afpha-Endosulfan 0 2.2E-01 5.6E-02 6.2E+01 8.9E401 8.3E+01 2.2E+01 3.1E+04 4.56+04 5.5E-02 1.45-02 625+00 8.96+00 2.16+01 5.66+00 3.15+03 4.56+03 2.1E+01 5.6E+00 3.1E+03 4.5E+03 
Bela-Endosulfan 0 2.2E-01 S.6E-02 6.2E+01 8.9E+01 8.3E+01 2.2E+01 3.1E+04 4.56+04 5.SE-02 1.4E-02 626+00 8.96+00 2.16+01 5.66+00 3.15+03 4.55+03 2.1E+01 5.6E+00 3.1E+03 4.5E+03 
Alpha + Beta Endosulfan 0 2.2E-01 5.6E-02 - - 8.3E*01 2.2E+01 - - 5.5E-02 1.4E-02 - - 2.1E+01 5.66+00 _ _ Z1E+01 5.6E+00 
Endosurfan Sulfate 0 - - 6.2E+01 B.9E+01 - - 3.1E+04 4.56+04 - - 625+00 8.95+00 - _ 3.15+03 4.55+03 _ 3.1E+03 4.SE+03 
Endrln 0 8.6E-02 3.6E-02 5.9E-02 6.0E-02 3.2E+01 1.4E+01 3.0Et01 3.0E+01 2.2E-02 9.0E-03 S.9E-D3 6.0E-03 8.15+00 3.65+00 3.05+00 3.05+00 8.1E+00 3.6E+00 3.0E+00 3.0E+00 
Endrin Aldehyde o- - - 2.9E-01 3.0E-01 - - 1.5E+02 1.5E+02 - - 2.9E-02 3.0E-02 - - 1.55+01 1.55+01 - - 1.5E+01 1.SE+01 
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Parameter Background Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations 

(ug/1 unless noted) Cone. Acute | Chronic HH(PWS)| HH Acute Chronic | HH (PWS) | HH Acute Chronic HH(PWS)| HH Acute Chronic | HH (PWS) | HH Acute Chronic | HH(PWS) | HH 

Ethylbenzene 0 - - 5.35+02 2.15+03 - - 2.7E+05 1.1EH56 - - 5.3E+01 2.1E+02 - - 2.7E+04 1.1E+05 - - 2.7E+04 1.1E+05 

Fluoranthene P - - 1.35+02 1.4E+02 - - 6.5E+04 7.0E+04 - - 1.3E+01 1.4E+01 - - 6.5E+03 7.0E+03 - - G.SE+03 7.0E+03 

Fluorene P - - 1.15+03 5.35+03 - - 5.5E«05 Z7E+06 - - 1.1E+02 5.3E+02 - - 5.5E+04 2.7E+05 _ - 5.5E+04 2.7E+0S 

Foaming Agents P - - 5.05+02 - - - 2.5E+05 - - - 5.0E+01 - - - 2.5E+04 - - - 2.5E+04 -
Guthlon 0 - 1.OE-02 - - - 4.0E+00 - - - 2.5E-03 - - - 1.0E+00 - - - 1.0E+00 - -
Heptachlor c 

0 5.2E-01 3.85-03 7.9E-04 7.9E-04 2.0E+02 1.5E+00 1.1E+00 1.1E+00 1.3E-01 9.5E-04 7.9E-05 7.9E-05 4.9E+01 3.8E-01 1.1 E-01 1.1 E-01 4.9E+01 3.BE-01 1.1E-01 1.1E4H 

Heptachlor Epoxide' P SJE-01 3.8E-03 3.9E-04 3.9E-04 2.0E+02 1.SE+00 S.4E-01 5.4E-01 1.3E-01 9.SE4X 3.9E-05 3.9E-05 4.9E+01 3.8E-01 5.4E-02 5.4E-02 4.9E+01 3.8E-01 5.4EJJ2 S.4E4I2 

Hexachtorobenzenec 

0 - - 2.8E-03 2.9E-03 - - 3.9E+00 4.0E+00 - - 2.8E-04 2.9E-04 - - 3.9E-01 4.0E-01 - - 3.9E-01 4.OE4M 

Hexachloro butadiene0 

P - _ 4.45+00 1.85*02 _ _ 6.1E+03 Z5E+0S 4.4E-01 1.8E+01 6.1E+02 2.5E+04 6.1E+02 2.5E+04 
Hexaehlorocyclohexane 

Alpha-BHCC 

0 - - 2.6E-02 4.9E-02 _ _ 3.6E+01 6.7E+01 _ _ 2.6E-03 4.9E-03 _ 3.6E+00 6.7E+00 _ 3.GE+00 6.7E+00 
Hexaehlorocyclohexane 

Beta-BHCC 

P - - 9.1E-02 1.7E-01 - - 1.3E+02 2.3E+02 _ _ 9.1E-03 1.7E-02 _ _ 1.3E+01 2.3E+01 _ 1.3E+01 2.3E+01 
Hexaehlorocyclohexane 

Gamma-BHCC (Lindane) 0 9.5E-01 - 9.8E-01 1.8E+00 3.6E+02 - 1.3E+03 ZSE+03 2.4E-01 - 9.8E-02 1.8E-01 8.9E+01 - 1.3E+02 2.5E+02 8.9E+01 - 1.3E+02 2JE+02 

Hexachtorocyclopentadiene 0 - - 4.0S+01 1.1E+03 - - 2.0E+04 5.5E+0S - - 4.0E+00 1.1E+02 - - 2.0E+03 5.5E+04 - - 2.0E+03 S.SE+04 

Hexachloroethane0 0 - - 1.4E+01 3.3E+01 - - 1.9E+04 4.5E+04 - - 1.4E+0O 3.3E+00 - - 1.9E+03 4.5E+03 - - 1.9E+03 4.5E+03 

Hydrogen Sulfide p - 2.05+00 - - - 8.0E+02 - - - 5.0E-01 - - - 2.06*02 - - - 2.0E+02 - -
Indeno (1,2.3-cd) pyrene c 

0 - - 3.8E-02 1.85-01 - - 5.2E»01 2.SE+02 - - 3.8E-03 1.8E-02 - - 5.2E+00 2.5E+01 - - S.2E+00 2.5E+01 

Iron 0 - - 3.05+02 - - - 1.5E+0S - - - 3.0E+01 - - - 1.5E+04 - - - 1.5E+04 -
lsophorone c 

p - - 3.55+02 9.6E*03 - - 4.8E*05 1.3E+07 - - 3.SE+01 9.6E+02 - - 4.8E+04 1.3E+06 - - 4.8E+04 1.3E+06 

Kepone p - O.OE+00 - - - O.OE+00 - - - O.OE+00 - - - O.OE+00 - - - O.OE+00 - -
Lead p 9.0E+01 1.05+01 1.55+01 - 3.4E+04 4.1E+03 7.SE+03 - 2JE+01 2.6E+00 1.5E+00 - 8.5E+03 1.0E+03 7.5E+02 - 8.5E+03 1.0E+03 7.5E+02 -
Malalhlon p - 1.0E-01 - - - 4.0E+01 - - - 2.5E-02 - - - 1.0E+01 - - _ 1.0E+01 _ -
Manganese p - - 5.0E+01 - - - 2.SE+04 - - - 5.0E+00 - - - 2.5E+03 - - - 2.5E+03 -
Mercury p 1.4E+00 7.7E-01 -- -- 5.3E+02 3.1E+02 - 3.5E-01 1.9E-01 -- - 1.3E+02 7.7E+01 .. - 1.3E+02 7.7E+01 .. .-
Methyl Bromide p - - 4.7E+01 1.5E+03 - - Z4E*04 7.5E+05 - - 4.7E+00 1.5E+02 - - 2.4E+03 7.5E+04 - - 2.4E+03 7.5E+04 
Methylene Chloride c 

p - - 4.6E+01 5.9E+03 - - S.3E+04 8.1E+06 - - 4.6E+00 5.9E+02 - - 6.3E+03 8.1E+05 - - S.3E+03 8.1E+05 

Methoxycblor 0 - 3.0E-02 1.0E+02 - - 1.2E+01 5.0E+04 - - 7.5E-03 1.0E+01 - - 3.0E+00 5.0E+03 - - 3.0E+00 5.0E+03 -
Mlrex p - O.OE+00 - - - O.OE+00 - - - O.OE+00 - - - O.OE+00 - - - O.OE+00 - -
Nickel 0 1.5E+02 1.7E+01 6.1E+02 4.6E+03 5.7E+04 6.8E+03 3.1E+05 2.3E+06 3.8E+01 4.2E+O0 6.1E+01 4.6E+02 1.4E+04 1.7E+03 3.1E+04 2.3E+05 1.4E+04 1.7E+03 3.1E+04 2.3E+0S 

Nitrate (as N) 0 - - 1.0E+04 - - - 5.0E+06 - - - 1.0E+03 - - - 5.0E+O5 - - - 5.0E+0S -
Nitrobenzene 0 - - 1.75*01 6.9E*02 - - 8.5E+03 3.5E+05 - - 1.7E+00 6.9E+01 _ _ 8.5E+02 3.5E+04 _ _ 8.5E+02 3JE+04 
N-N'rtrosodimethylaminec 

0 - - 6.9E-03 3.06+01 - - 9.5E+00 4.1E+04 - - 6.9E-04 3.0E+00 _ _ 9.SE-01 4.1E+03 _ _ 94E-01 4.1E+03 
N-N'rtrosodiphenylamlnec 

0 - - 3.35+01 6.05+01 - - 4.5E+04 8.3E+04 - - 3.3E+00 6.0E+00 _ _ 4.SE+03 8.3E+03 _ _ 4.5E+03 8.3E+03 
N-N'rtrosodt-n-propylamInec 

p - - 5.0E-02 5.15+00 - - 6.9E+01 7.0E+03 - - 5.0E-03 5.1E-01 _ _ 6.9E+00 7.0E+02 _ _ 6.9E+00 7.0E+02 

Nonylphenol p 2.BE+01 6.6E+00 - - 1.1E+04 2.6E+03 - - 7.0E+00 1.7E+00 - - 2.6E+03 6.6E+02 - - 2.6E+03 6.6E+02 - -
Paratbion p 6.5E-02 1.3E-02 - - 2.4E+01 SjE+00 - - 1.6E-02 3.3E-03 - - 6.1E+00 1.3E+00 - - 6.1E+00 1.3E+00 - _ 
PCBTotaf 0 - 1.4E-02 6.4E-04 6.4E-04 - 5.6E+00 8.8E-01 8.8E-01 - 3.SE-03 6.4E-05 6.4E-0S - 1.4E+00 8.8E-02 8.8E-02 _ 1.4E+00 8.8E-02 8.8E-02 
Pentachlorophenolc 

0 1.25+01 9.0E+00 Z75+00 3.0E*01 4.4E+03 3.6E+03 3.7E+03 4.1E+04 2.9E+00 Z3E+00 2.7E-01 3.0E+00 1.1E+03 9.1E+02 3.7E+02 4.1E+03 1.1E+03 9.1E+02 3.7E+02 4.1E+03 

Phenol p - - 1.05+04 8.6E+05 - - 5.0E+06 4.3E+08 - - 1.0E+03 8.6E+04 - - 5.0E+05 4.3E+07 - - 5.0E+05 4.3E+07 

Pyrene p - - 8.35+02 4.0E+03 - - 4.2E+05 2.0E+06 - _ 8.3E+01 4.0E+02 _ _ 4.2E+04 2.0E+05 4.2E+04 2.0E+05 

Radionuclides p _ _ _ 
Gross Alpha Activity 

(pCi/L) 0 1.55+01 7.5E+03 1.5E+00 7.5E+02 74E+02 
Beta and Photon Activity 

74E+02 

(mrenvyr) p - - 4.05+00 - - - 2.0E+03 - - - 4.0E-01 - _ _ 2.0E+02 _ _ 2.0E+02 
Radium 226 • 228 (pCI/L) p - - 5.0S+00 - - - 2.SE+03 - - - 5.0E-01 - _ _ 2.5E+02 _ _ _ 2.SE+02 
Uranium (ug/1) 0 - - 3.0S+01 - - - 1.5E+04 - - - 3.0E+O0 - - - 1.5E+03 - - - 1.5E+03 -
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Parameter 

(ug/1 unless noted) 

Background Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations Parameter 

(ug/1 unless noted) 

Background 

Acute | Chronic HH (PWS)] HH Acute | Chronic HH(PWS)| HH Acute | Chronic HH(PWS)| MM Acute | Chronic HH (PWS) | HH Acute | Chronic HH (PWS) | HH 
Selenium. Total Recoverable 0 Z05+01 5.05+00 1.75+02 426+03 7.5E+03 2.0E+03 S.SE-tM 2.1E+06 S.OE+OO 1.3E+00 1.7E+01 4.2E+02 1.96*03 S.OE+02 8.55+03 2.1E+05 1.9E+03 5.0E+02 &5E+03 2.1 Ei-OS 

Silver 0 2.45+00 - - - 8.9E+02 - - - 5.9E-01 - - - 2.26+02 - - - 2.2E+02 - - -
Sulfate 0 - - 2.55+05 - - - 1.3E+08 - - - 2.5E+04 - - - 1.35+07 - _ _ 1.3E+07 _ 
1,1,2.2-Tetrachloroethanec 

0 - - 1.75+00 4.06+01 - - 2.3E+03 5.SE+04 - - 1.7E-01 4.0E+00 - - 2.35+02 5.5E+03 _ _ 2.3E+02 S.5E»03 
Tetrachloroethylenec 

0 - - 6.95+00 3.36+01 - - 9.5E+03 4.SE+04 - - 6.9E-01 3.3E100 - - 9.55+02 4.5E+03 - - 9.5E+02 4.5E+03 

Thallium 0 - - 2.45-01 4.76-01 - - 1JE+02 2.4E+02 - - 2.4E-02 4.7E-02 - - 1.26+01 2.4E+01 - - 1.2E+01 2-4E+01 

Toluene 0 - - 5.16+02 6.05+03 - - 2.6E+05 3.0E+06 - - 5.1E+01 6.0E+O2 _ _ 2.66+04 3.0E+05 _ _ 2.6E+04 3.0E+0S 

Total dissolved solids 0 - - 5.06+05 - - - 2.SE+08 - - - 5.0E+04 - - - 256+07 - _ _ 2.5E+07 _ 
Toxaphene c 

0 7.3E-01 2.05,04 2.85-03 2.8E-03 2.7E+02 8.0E-02 3.9E+00 3.9E+00 1.8E-01 5.0E-05 2.8E-04 2.8E-04 6.96+01 2.06-02 3.95-01 3.9E-01 6.9E+01 2.0E-02 3.9E4M 3.9E-01 

Tnbutyltln 0 4.65-01 7.25-02 - - 1.7E+02 2.9E+01 - - 1.2E-01 1.8E-02 - - 4.36+01 726+00 - - 4.3E+01 7.2E+00 - -
1.2,4-Trichtorobenzene 0 - - 3.55+01 7.0E+01 - - 1.8E+04 3.5E+04 - - 3.5E+00 7.0E+00 - - 1.85+03 3.5E+03 _ _ 1.8E+03 3.5E-I-03 
1.1.2-Trichloroethanec 

0 - - 5.95+00 1.6E+02 - - 8.1E+03 2.2E+05 - - 5.9E-01 1.6E+01 - - 8.16+02 2.2E+04 - _ 8.1E+02 2.2E+04 
Trichloroethylene c 

0 - - 2.55+01 3.05+02 - - 3.4E+04 4.1E+05 - - 2.SE+00 3.0E+01 - - 3.45+03 4.1E+04 - _ 3.4E+03 4.1E+04 
2.4.6-Trtchlorophenolc 

0 - - 1.45+01 2.45+01 _ _ 1.9E+04 3.3E+04 1.4E+00 2.4E+00 1.96+03 3.3E+03 1.9E+03 3JE+03 
2-(2,4.5-Trichlorophenoxy) 
propionic acid (Silvex) 0 - - 5.05+01 - - - 2.5E+04 - - - 5.0E+00 - - - 256+03 - - - 2.5E+03 -Vinyl Chloride" 0 - - 2.55-01 2.46+01 - - 3.4E+02 3.3E+04 - - 2.5E-02 2.4E+00 - - 3.45+01 3.3E+03 - - 3.4E+01 3.3E+03 
Zinc 0 9.75+01 9.85*01 7.46+03 2.66+04 3.7E+04 3.9E+04 3.7E+06 1.3E+07 2.4E+01 2.5E+01 7.4E+02 2.6E+03 9.16+03 9.85+03 3.75+05 1.3E-MK 9.1E+03 9.8E+03 3.7E+05 1.3E+06 

Notes: Metal Target Value (SSTV) 
1. AD concentrations expressed as micrograms/Dter (ug/1), unless noted otherwise Antimony 2.8E+02 
2. Discharge flow Is highest monthly average or Form 2C maximum for Industries and design flow tor Municipals Arsenic 5.0E+02 
3. Metals measured as Dissolved, unless specified otherwise Barium 1.0E+CS 
4. "C" indicates a carcinogenic parameter Cadmium 5.7E+0T 
5. Regular WLAs are mass balances (minus background concentration) using the % of stream flow entered above under Mixing Information. Chromium III 3.7E-MJ3 

Antidegradation WLAs are based upon a complete mix. Chromium VI 6.0E+02 
6. Antldeg. Baseline = (025(WQC - background cone.) + background cone.) for acute and chronic Copper 4.1E+02 

= (0.1 (WQC - background cone.) + background cone.) for human health Iron 1.5E+04 
7. WLAs established at the following stream flows: 1Q10 for Acute, 30Q10 for Chronic Ammonia, 7Q10 tor Other Chronic, 30O5 for Non-carcinogens and Lead 6.1E+02 

Harmonic Mean for Carcinogens. To apply mixing ratios from a model set the stream flow equal to (mixing ratio - 1), effluent flow equal to 1 and 100% mix. Manganese 2.5E+03 

Mercury 4.6E+01 

Nickel 1.0E+03 

Selenium 3.0E+02 

Silver 6.9E+01 

Zinc 3.7E+03 

Note: do not use QL's lower than the 

minimum QL's provided In agency 

guidance 
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FRESHWATER 
WATER QUALITY CRITERIA / WASTELOAD ALLOCATION ANALYSIS 

Facility Name: RAAP-014 

Receiving Stream: Stroubles Creek 

Permit No.: VA0000248 

Version: OWP Guidance Memo 00-2011 (8/24/00) 

Stream Information 

Mean Hardness (as CaC03) = 80.3 mg/L 

90% Temperature (Annual) = 22.3 deg C 

90% Temperature (Wet season) = 16.3 deg C 

90% Maximum pH = 8.3 SU 

10% Maximum pH = 7.3 SU 

Tier Designation (1 or 2) = 2 

Public Water Supply (PWS) Y/N? = y 

Trout Present Y/N? = y 

Early Life Stages Present Y/N? = y 

Stream Flows Mixing Information 

1Q10 (Annual) = 

7Q10 (Annual) = 

30Q10 (Annual) = 

1010 (Wet season): 

30010 (Wet season) 

3005 = 

Harmonic Mean = 

1.5 MGD 
1.7 MGD 
1.9 MGD 
2.3 MGD 
4.4 MGD 
2.1 MGD 
5.7 MGD 

Annual -1010 Mix = 100 % 

-7010 Mix = 100% 

-30010 Mix = 100% 

Wet Season-1Q10 Mix = 100 % 

-30Q10Mix= 100% 

Effluent Information 

Mean Hardness (as CaC03) = 

90% Temp (Annual) = 

90% Temp (Wet season) = 

90% Maximum pH = 

10% Maximum pH = 

Discharge Flow = 

80.3 mg/L 

22.3 deg C 

16.3 deg C 

8.1 SU 

6.9 SU 

0.1 MGD 

Parameter Background Water Quality Criteria Wasteload Allocations Antidegradation Baaeiine Antidegradation Allocations Most Limiting Allocations 
(ug/1 unless noted) Cone. Acute I Chronic HH (PWS)| HH Acute Chronic HH (PWS) | HH Acute | Chronic HH (PWS)| HH Acute | Chronic HH (PWS) | HH Acute | Chronic HH(PWS) | HH 
Acenapthene 0 - - 6.76+02 9.95+02 - - 1.5E+04 2.2E+04 - - 6.7E+01 9.9E+01 - - 1.5E+03 2.2E+03 _ _ 1.5E+03 2.2E+O3 
Acrolein P - - 6.16+00 9.36+00 - - 1.3E+02 2.0E+02 - - 6.1 E-01 9.3E-01 - _ 1.3E+01 2.0E+01 _ _ 1.3E+01 2.0E+01 
Acrylonrtnlec 

0 - - 5.16-01 256+00 - - 3.0E+01 1.SE+02 - - 5.1E-02 2.5E-01 - - 3.0E+00 1.5E+01 _ - 3.0E+00 14E+01 
Aktr in c 

Ammonla-N (mg/Q 
0 3.PE+00 - 4.95-04 5.05-04 4.86+01 - 2.8E-02 2.9E-02 7.5E-01 - 4.9E-05 5.0E-05 1.2E+01 - 2.8E-03 2.9E-03 1.2E+01 - 2.8E413 2.9E-03 

(Yearly) 
Ammonla-N (mg/1) 

0 3.2SE+00 9.42E-P1 - - 5.196+01 1.886+01 - - 8.12E-01 2.36E-01 - - 1.30E+01 4.71 E+OO - - 1.30E+01 4.71 E+00 - -
(High Flow) 0 3.21 E+00 1.37E+0P - - 7.716+01 6.176+01 - - 8.03E-01 3.43E-01 - - 1.93E+01 1.S4E+01 - _ 1.93E+01 1.54E+01 _ _ 
Anthracene 0 - - 8.35+03 4.05+04 - - 1.8E+05 8.BE+0S - - 8.3E+C2 4.0E+03 - - 1.8E+04 8.8E+04 _ _ 1.8E+04 8.8E+04 
Antimony 0 - - 5.65+00 6.46+02 - - 1.2E+02 1.4E+04 - - 5.6E-01 6.4E+01 - - 1.2E+01 1.4E+03 - - 1.2E+01 1.4E+03 
Arsenic 0 3.4E+02 1.5E+P2 1.05+01 - 5.45+03 276+03 22E+02 - 8.5E+01 3.8E+01 1.0E+00 - 1.4E+03 6.8E+02 2.2E+01 _ 1.4E+03 6.8E+02 2.2E+01 _ 
Barium 0 - - 2.05+03 - - - 4.4E+04 - - - 2.0E+02 - - - . 4.4E+03 _ _ _ 4.4E+03 
Benzene c 

0 - - 226+01 5.16+02 - - 1.3E+03 3.0E+04 - - 2.2E+00 5.1E+01 - _ 1.3E+02 3.0E+03 1.3E+02 3.0E+03 
Benzidine" 0 - - 8.65-04 2.06-03 - - 5.0E-02 1.2E-01 - - 8.6E-0S 2.0E-04 - - 5.0E-03 1.2E-02 _ _ S.OE-03 1.2E-02 
Benzo (a) anthracene c 

0 - - 3.85-02 1.85-01 - - 2.2E+00 1.0E+01 - - 3.SE-03 1.BE-02 - - 2.2E-01 1.0E+00 _ _ 2.2E-01 1.0E+00 
Benzo (b) fluoranthene c 

0 - - 3.85-02 1.85-01 - - 2.2E+00 1.0E+01 - - 3.SE-03 1.8E-02 - - 2.2E-01 1.0E+00 _ _ 2.2E41 1.0E+00 
Benzo (k) fluoranthene0 

p - - 3.65-02 1.86-01 - - 2.2E+00 1.0E+01 - - 3.8E-03 1.8E-02 - - 2.2E-01 1.0E+00 _ _ 2.2E4M 1.0E+00 
Benzo (a) pyrene c 

0 - - 3.85-02 1.85-01 - - 2.2E+00 1.0E+01 - - 3.8E-03 1.8E-02 _ 2.2E-01 1.0E+00 22E4M 1.0E+00 
Bis2-Chloroethyl Ether 0 

0 - - 3.05-01 5.35+00 - - 1.7E+01 3.1E+02 - - 3.0E-02 5.3E-01 - _ 1.7E+00 3.1E+01 1.7E+00 3.1E+01 
Bis2-Chkrolsopropyl Ether 0 - - 1.45+03 6.55+04 - - 3.1E+04 1.4E+06 - - 1.4E+02 6.5E+03 - - 3.1E+03 1.4E+05 _ 3.1E+03 1.4E+0S 
Bis 2-Elhylhexyl Phthalate 0 

0 - - 1.26+01 225+01 - - 7.0E+02 1.3E+03 - - 1.2E+00 2.2E+00 - - 7.0E+01 1.3E+02 - _ 7.0E+01 1.3E+02 
Bromoform c 

0 - - 4.35+01 1.46+03 - - Z5E+03 8.1E+04 - - 4.3E+00 1.4E+02 - - 2.5E+02 8.1E+03 _ 2.5E+02 8.1E+03 
Butylbenzylphlhalale 0 - - 1.56+03 1.95+03 - - 3.3E+04 4.2E+04 - - 1.5E+02 1.9E+02 - - 3.3E+03 42E+03 _ _ 3.3E+03 4.2E+03 
Cadmium 0 3.1E+PP 9.5E-01 5.06+00 - 4.95+01 1.75+01 1.1E+02 - 7.7E-01 2.4E-01 5.0E-01 - 1.2E+01 4.3E+00 1.1E+01 _ 1.2E+01 4.3E+00 1.1E+01 
Carbon Tetrachloride ° 0 - - 236+00 1.66+01 - - 1.3E+02 9.3E+02 - - 2.3E-01 1.6E+00 - - 1.3E+01 9.3E+01 _ _ 1.3E+01 9.3E+01 
Chlordane ° p 2.4E+00 4.3E-P3 8.05-03 8.16-03 3.86*01 7.76-02 4.6E-01 4.7E-01 6.0E-01 1.1E-03 8.0E-04 8.1E-04 9.6E+00 1.9E-02 4.6E-02 4.7E-02 9.6E+00 1.9E-02 4.6E4>2 4.7E412 
Chloride p 8.6E+05 2.3E+P5 256+05 - 1.46+07 4.16+06 S.5E+06 - 2.2E+05 5.8E+04 2.5E+04 - 3.4E+06 1.0E+06 5.5E+05 - 3.4E»06 1.0E+06 5.5E+05 
TRC p 1.SE+01 1.1E+P1 - - 3.05+02 205+02 - - 4.8E+00 2.8E+00 - - 7.6E+01 5.0E+01 _ _ 7.6E+01 S.0E+O1 
Chlorobenzene p - - 1.36+02 1.65+03 - - 2.9E+03 3.5E+04 - - 1.3E+01 1.6E+02 - - 2.9E+02 3.5E+03 - - 2.9E+02 342*83 
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Parameter Background Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations 
(ug/1 unless noted) Cone. Acute | Chronic HH(PWS)| HH Acute Chronic HH(PWS)| HH Acute | Chronic HH(PWS)| HH Acute | Chronic HH (PWS) | HH Acute | Chronic HH(PWS) | HH 
Chlorodibromomethanec 

0 - - 4.0E»00 1.3E+02 - - Z3E+02 7.5E»03 - - 4.0E-01 1.3E*01 - - 2.3E*01 7.55+02 2.3E+01 7.5E+P2 
Chloroform 0 - - 3.4E+02 1.1E+04 - - 7.5E+03 2.4E*05 - - 3.4E+01 1.1E+03 - - 7.56*02 246+04 _ _ 7.5E+02 2.4E+P4 
2-Chloronaphthalene 0 - - 1.0E+03 1.6E+03 - - 2.2E+04 3.5E*04 - - 1.0E+02 1.6E+02 - - 2.25*03 3.56+03 _ _ 2.2E+03 3.5E+03 

2-Chlorophenol 0 - - 8.1E+01 1.SE+02 - - 1.8E+03 3.3E*03 - - 8.1E+00 1.5E+01 - - 1.85*02 3.35+02 _ _ 1.8EHJ2 3.3E+P2 

Chlorpynfos 0 8.3E-02 4.1E-02 - - 1.3E+00 7.4E-01 - - 2.1E-02 1.OE-02 - - 3.35-01 1.86-01 - _ 3.3E-01 1.8E-01 _ _ 
Chromium 111 0 4.SE+02 6 j E + 0 t - - 7.6E+03 1.1E+03 - - 1JE+02 1.SE+01 - - 1.96*03 285+02 - _ 1.9E+03 2.8E+02 _ _ 
Chromium VI 0 1.6E-MJ1 1.1E+01 - - Z6E+02 2.0E+02 - - 4.0E+00 2.8E+00 - - 6.45+01 5.05+01 - - 6.4E+01 5.0Et01 - _ 
Chromium. Total 0 - - 1.0E+02 - - - 2.2E+03 - - - 1.0E+01 - - - 2.25*02 - - - 12E+02 -
Chrysene c 

0 - - 3.8E-03 1.8E-02 - 2.2E-01 LOEtOO - - 3.8E-04 1.8E-03 - - 225-02 1.06-01 - - 2.2E-02 1.0E-01 

Copper 0 1.1E+01 7.4E+00 1.3E+03 - 1.7E+02 1.3E+02 2.9E+04 - 2.7E+00 1.9E»00 1.3E+02 - 4.45+01 3.35+01 2.96*03 - 4XE+01 3.3E-MJ1 2.9E+P3 _ 
Cyanide, Free 0 Z2E+01 52E+00 1.4E+02 1.6E+04 3.SE+02 9.4E+01 3.1E+03 3.5E*05 5.5E+00 1.3E»00 1.4E*01 1.6E+03 8.85+01 236+01 3.16*02 3.56+04 8.8E+01 2.3E+01 3.1E+02 3.5E+P4 
D D D C 

0 - - 3.1 E-03 3.1E-03 - - 1.8E-01 1.8E-01 - - 3.1E-04 3.1E-04 - - 1.85-02 1.85-02 - _ 1.8E-02 1.8E-02 
D D E C 

0 - - 22E-03 2.2E-03 - - 1.3E-01 1.3E-01 - - 2.2E-O4 2.2E-04 - - 1.36-02 1.36-02 - - 1JE-P2 1.3E-02 
D D T C 

0 1.1E+00 1.0E-03 2.2E-03 2.2E-03 1.8E+01 1.8E-02 1.3E-01 1.3E-01 2.8E-01 2.5E-04 2.2E-04 2.2E-04 4.46+00 4.5E-03 1.35-02 1.36-02 4.4E+00 44E-03 1.3E-02 1.3E4I2 

Demeton 0 - 1.0E-01 - - - 1.8E+00 - - - 2.5E-02 - - - 4.56-01 - - _ 4.5E-01 - _ 
Dlazlnon 0 1.7E-01 1.7E-01 - - Z7E+00 3.1E*O0 - - 4.3E-02 4.3E-02 - _ 6.8E-01 7.75-01 _ _ 6.8E-01 7.7E4I1 
Dibenz(a,h)anthracene c 

0 - - 3.8E-02 1.8E-01 - - 2.2E+00 1.0E*01 - - 3.8E-03 1.8E-02 - - 225-01 1.05+00 _ _ 2.2E-01 1.0E+00 

1,2-Dlchlorobenzene 0 - - 4.2E+02 1.3E+03 - - 9JE+03 2.9E+04 - - 4.2E+01 1.3E+02 - - 9.26*02 2.95+03 - _ 9.2E+92 2.9E+03 

1 .S-Dlchlorobenzene 0 - - 3.2E+02 9.6E+02 - - 7.0E+03 2.1E«04 - - 3.2E+01 9.6E+01 - - 7.05*02 216+03 _ _ 7.0E+P2 2.1E+03 
1,4-Dlchlorobenzene 0 - - 6.3E+01 1.9E+02 - - 1.4E+03 42E*03 - - 6.3E+00 1.9E+01 - - 1.45*02 426+02 _ - 1.4E+P2 4JE+02 
3.3-Dlchlorobenzidinec 

0 - - 2.1 E-01 2.8E-01 - - 12E+01 1.6E+01 - - 2.1E-02 2.8E-02 - - 1.25*00 1.66+00 _ _ 1.2E+00 1.6E+0P 
Dlehlorobromomelhane c 

0 - - S.SE+00 1.7E+02 - - 3JE+02 9.9E+03 - - 5.5E-01 1.7E+01 - - 3.26*01 9.95+02 - _ 3.2E+01 9.9E+92 
1,2-Dlchloroethanec 

0 - - 3.BE+00 3.7E+02 - - 2JE+02 2.1E+04 - - 3.8E-01 3.7E+01 - - 2.25+01 2.16+03 - - 2.2E+01 2.1E+03 

1.1-Dichloroethylene 0 - - 3.3E+02 7.1E+03 - - 7.3E+03 1.6E+05 - - 3.3E+01 7.1E402 - - 7.35*02 1.65+04 _ _ 7.3E+P2 1.6E+04 
1,2-trans-dichloroetbylene 0 - - 1.4E-O2 1.0E+04 - - 3.1E+03 2J2E*05 - - 1.4E»01 1.05*03 - - 3.16+02 226*04 - _ 3.1E+P2 2J2E+04 
2,4-Diehlorophenol 0 - - 7.7E+01 2.9E+02 _ _ 1.7E*03 6.4E+03 7.7E+00 2.9E+01 1.76*02 6.45*02 _ _ 1.7E+P2 6.4E+02 
2.4-Dlchlorophenoxy 

1.0E+02 acetic acid (2.4-D) 0 - - 1.0E+02 - - - Z2E*03 - - - 1.0E+01 - - - 2.26+02 - - - 2.2E+02 -
1.2-Dlchloropropanec 

0 - - 5.0E*00 1.SE+02 - - 2.9E+02 8.7E+03 - - 5.0E-01 1.5E+01 - - . 295*01 8.7E*02 _ _ 2.9E+91 8.7E+02 
1,3-Dichloropropene c 0 - - 3.4E«00 Z1E+02 - - 2.0E+02 12E+04 - - 3.4E-01 Z1E+01 - - 2.06*01 1.26+03 _ _ 2.0E+P1 1JE+03 
DIeldrin c 

0 24E-01 S.6E-02 S.2E-04 S.4E-04 3.6E+00 1.0E+00 3.0E-02 3.1E-02 6.0E-02 1.4E-02 5.2E-05 S.4E-05 9.6E-01 2.5E-01 3.06-03 3.16-03 9.6E-01 2.5E-01 3.0E-03 3.1E4I3 
Diethyl Phthalate 0 - - 1.7E+04 4.4E+04 - - 3.7E+05 9.7E405 - - 1.7E+03 4.4E+03 - _ 3.76*04 9.75+04 3.7E+P4 9.7E+04 
2.4-Dlmethylphenol 0 - - 3.8E+02 8.5E+02 - - 8.4E+03 1.9E+04 - - 3.8E+01 8.5E+01 - - 8.45*02 1.96+03 _ _ G.4E+P2 1.9E+03 
Dimethyl Phthalate 0 - - 2.7E*05 1.1E+0B - - 5.9E+06 2.4E+07 - - 2.7E+04 1.1E+05 - - S.96+05 245+06 _ _ 5.9E+05 2.4E+06 
Dl-n-Butyt Phthalate 0 - - 2.0E+03 4.5E+03 - - 4.4E+04 9.9E+04 - - 2.0E+02 4.SE+02 - - 4.45+03 9.96+03 _ _ 4.4E+03 9.9E+03 
2.4 DlnKrophenel 0 - - 6.9E+01 S.3E+03 - - 1.5E+03 1JE+05 - - 6.9E+00 5.3E+02 - - 1.56+02 125+04 _ _ 1.5E+02 1.2E+P4 
2-Methyt-4,6-Dinitrophenol 0 - - 1.3E+01 Z8E+02 - - 2.9E+02 6.2E+03 - _ 1.3E+0O 2.8E+01 2.95+01 6.25+02 2.9E+01 6.2E+02 
2,4-DlnHrotoluenec 

Dloxln 2.3.7.8-
0 - - 1.1E»00 3.4E+01 - - 6.4E+01 2.0E+03 - - 1.1E-01 3.4E+00 - - 6.46+00 205+02 - - G.4E+00 2.0E+02 

tetrachlorodtbenzo-p-dloxin 0 - - S.OE-08 5.1E-08 - - 1.1E-06 1.1E-06 _ _ S.OE-09 5.1E-09 1.16-07 1.15-07 1.1E4I7 1.1E4I7 
1,2-Diphenyfhydrazlnec 

0 - - 3.SE-01 ZOE+00 - - 2.1E+01 12E+02 - - 3.6E-02 2.0E-01 -

_ • 
216+00 126+01 _ _ 2.1E+00 1.2E+01 

Alpha-Endosulfan 0 22E-01 5.6E-02 6.2E*01 8.9E+01 3.5E+00 1.0E+00 1.4E+03 2.0E*03 5.5E-02 1.4E-02 6.2E+00 8.9E*00 8.8E-01 2.55-01 1.45+02 2.05+02 8.8E-01 24E4M 1.4E+02 2.0E+02 
Beta-Endosulfan 0 2.2E-01 5.6E-02 6.2E+01 8.9E+01 3.5E+00 1.0E+00 1.4E+03 2.0E+03 5.5E-02 1.4E-02 6.2E+00 8.9E*00 8.8E-01 255-01 1.45+02 2.05+02 8.8E-01 24E4M 1.4E-+02 2.0E+P2 
Alpha + Beta Endosulfan 0 2.2E-01 5.6E-02 - - 3.5E+0O 1.0E+00 - - 5.5E-02 1.4E-02 - - 8.8E-01 2.5E-01 _ _ 8.8E-01 2.5E-01 
Endosulfan Sulfate 0 - - 6JE+01 8.9E+01 - - 1.4E+03 2.0E-.03 - - 6.2E+00 8.9E+00 - - 1.45+02 205+02 _ _ 1.4E+02 2.0E+02 
Endrln 0 8.6E-02 3.6E-02 S.9E-02 6.0E-02 1.4E*00 6.5E-01 1.3E+00 1.3E+00 2.2E-02 9.0E-03 5.9E-03 6.0E-03 3.46-01 1.6E-01 1.36-01 1.36-01 3XE-01 1.CE4M 1JE4M 1.3E-01 
Endrln Aldehyde 0 - - 2.9E-01 3.0E-01 - - 6.4E«00 6.6E+00 - - 2.9E-02 3.OE-O2 - - 6.46-01 6.66-01 - - 6.4E-01 6.GE4I1 
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Parameter 

(ug/1 unless noted) 

Background Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations Parameter 

(ug/1 unless noted) 

Background 

Acute | Chronic HH(PWS) HH Acute Chronic | HH (PWS) HH Acute | Chronic | HH(PWS)| HH Acute [ Chronic HH (PWS) | HH Acute | Chronic | HH (PWS) | HH 
Ethylbenzene 0 - - 5.3E+02 2.1E+03 - - 1.2E+04 4.6E+04 - - 5.3E+01 2.1E+02 - - 1.2E+03 4.6E+03 1.2E+03 4.6E+03 
Fluoranthene 0 - - 1.3E+02 1.4E+02 - - 2.9E+03 3.1E+03 - - 1.3E+01 1.4E+01 - - 2.9E+02 3.1E+02 _ _ 2.9E+02 3.1E+02 
Fluorene 0 - - 1.1E+03 S.3E+03 - - 2.4E+04 1.2E+05 _ _ 1.1E+02 5.3E+02 _ 2.4E+03 1.2E+04 2.4E+03 1JE+04 
Foaming Agents P - - 5.0E+02 - - - 1.1E+04 - - - S.OE+01 - _ _ 1.1E+03 1.1E+03 
Guthlon P - 1.0E-02 - - - 1.8E-01 - - - 2.5E-03 - - - 4.5E-02 _ _ _ 4.5E-02 _ 
Heptachlor 0 

P S.2E-01 3.8E-03 7.9E-04 7.9E-04 8.3E+00 6.8E-02 4.6E-02 4.6E-02 1.3E-01 9.SE-04 7.9E-OS 7.9E-05 2.1E+00 1.7E-02 4.6E-03 4.6E-03 2.1E+00 1.7E-02 4.EE-03 4.6E-03 
Heptachlor Epoxide 0 

P SJ2E-01 3.8E-03 3.9E-04 3.9E-04 8.3E+00 6.8E-02 2.3E-02 2.3E-02 1.3E-01 9.5E-04 3.9E-05 3.9E-05 2.1E*00 1.7E-02 2.3E-03 2.3E-03 2.1E+00 1.7E-02 2JE-03 2.3E-03 
Hexachlorobenzene0 

0 - - 2.8E-03 2.9E-03 - - 1.6E-01 1.7E-01 - - 2.8E-04 2.9E-04 _ _ 1.6E-02 1.7E-02 1.6E-02 1.7E-02 
Hexachlcrobutadlenec 

P - - 4.4E+00 1.8E+02 - - 2.6E+02 1.0E+04 4.4E-01 1.8E+01 2.6E+01 1.0E+03 2.6E+01 1.0E+03 
Hexaehlorocyclohexane 

Alpha-BHCC 

0 - - 2.6E-02 4.9E-02 _ _ 1.5E+00 2.8E+00 2.6E-03 4.9E-03 1.5E-01 2.8E-01 1.5E-01 2.8E-01 
Hexaehlorocyclohexane 

Beta-BHCC 

0 - - 9.1E-02 1.7E-01 - _ 5.3E+00 9.9E+00 9.1 E-03 1.7E-02 5.3E-01 9.9E-01 5.3 E-01 9.9E4H 
Hexaehlorocyclohexane 

Gamma-BHCC (Lindane) 0 9.5E-01 - 9.8E-01 1.8E+00 1.5E+01 - 5.7E+01 1.0E+02 2.4E-01 - 9.8E-02 1.8E-01 3.SE+00 

_ • 
5.7E+00 1.0E+01 3.8E+00 5.7E+00 1.0E+01 

Hexachlorocyclopentadiene 0 - - 4.0E+01 1.1E+03 - - 8.8E+02 2.4E+04 - - 4.0E+00 1.1E+02 - _ 8.8E+01 2.4E+03 _ _ 8.8E+01 Z4E+03 
Hexachloroethanec p - - 1.4E+01 3.3E+01 - - 8.1E+02 1.9E+03 - - 1.4E+00 3.3E+00 - - 8.1E+01 1.9E+02 _ _ 8.1E+01 1.9E+02 
Hydrogen Sulfide p - 2.0E+00 - - - 3.6E+01 - - - 5.0E-01 - - _ 9.0E+00 _ - _ 9.0E+00 
indeno (1,2,3-cd) pyrene c 

p - - 3.8E-02 1.8E-01 - - 2.2E+00 1.0E+01 - - 3.8E-03 1.8E-02 - - 2 iE-01 1.0E+00 _ _ 2.2EJJ1 1.0E+00 
Iron p - - 3.0E+02 - - - 6.6E+03 - - - 3.0E+01 - - _ 6.6E+02 _ 6.6E+02 
lsophoronec 

p - - 3.5E+02 9.6E+03 - - 2.0E+04 S.6E+05 - - 3.5E+01 9.6E+02 - - 2.0E+03 5.6E+04 - _ 2.0E+03 5.6E+04 
Kepppe p - O.OE+OO - - - O.OE+00 - - - O.OE+00 - - - O.OE+00 - _ _ O.OE+00 
Lead p 9.0E+01 I.OE+01 1.5E+01 - 1.4E+03 1.8E+02 3.3E+02 - 2.2E+01 2.6E+00 1.SE+00 - 3.6E+02 4.6E+01 3.3E+01 _ 3.6E+02 4.6E+01 3.3E+01 
Malathlop 0 - 1.0E-01 - - - 1.8E+00 - - - 2.5E-02 - - - 4.5E-01 - _ _ 4JE-01 
Manganese p - - 5.0E+01 - - - 1.1E+03 - - - 5.0E+00 - - - 1.1E+02 _ _ _ 1.1E+02 
Mercury 0 1.4E+00 7.7E-01 -- -- 2.2E+01 1.4E+01 - .. 3.5E-01 1.9E-01 -- - 5.6E+00 3.5E+OD .. _ 5.6E+00 3.5E+00 
Methyl Bromide p - - 4.7E+01 1.5E+03 - - 1.0E+03 3.3E+04 - - 4.7E+00 1.5E+02 - - 1.0E+02 3.3E+03 _ 1.0E+O2 3.3E+03 
Methylene Chloride 0 

p - - 4.6E+01 5.9E+03 - - 2.7E+03 3.4E+05 - - 4.6E+00 S.9E+02 - - 2.7E+O2 3.4E+04 _ _ 2.7E+02 3.4E+04 
Methoxychlor p - 3.0E-O2 1.0E+02 - - 5.4E-01 2.2E+03 - - 7.5E-03 1.0E+01 - - 1.4E-01 2.2E+02 _ _ 1XEJ1 2.2E+02 
Mlrex p - O.OE+00 - - - O.OE+00 - - - O.OE+00 - - - O.OE+00 - _ - O.OE+OO 
Nickel p 1.5E+02 1.7E+01 6.1E+02 4.6E+03 2.4E+03 3.0E+02 1.3E+04 1.0E+05 3.8EHJ1 4.2E+00 6.1E+01 4.6E+02 6.1E+02 7.6E+01 1.3E+03 1.0E+04 6.1E+02 7.6E+01 1.3E+03 1.0E+04 
Nitrate (as N) p - - 1.0E+04 - - - 2JZE+0S - - - 1.0E+03 - - - 2.2E+04 _ _ _ 2.2E+04 
Nitrobenzene p - - 1.7E+01 6.9E+02 - - 3.7E+02 1.5E+04 - _ 1.7E+00 6.9E+01 3.7E+01 1.5E+03 3.7E+01 1.5E+03 
N-Nitrosodimethylam!nec 

0 - - 6.9E-03 3.0E+01 - - 4.0E-01 1.7E+03 - _ 6.9E-04 3.0E+00 4.0E-02 1.7E+02 4.0E-02 1.7E+02 
N-Nitrosod!phenylamlnec 

p - - 3.3E+01 6.0E+01 - - 1.9E+03 3.SE+03 _ _ 3.3E+00 6.0E+00 1.9E+02 3.5E+02 1.9E+02 3.5E+02 
N-Nitrosodi-n-propyIam1nec 

0 - - 5.0E-02 5.1E+00 - - 2.9E+00 3.0E+02 - - 5.0E-03 5.1E-01 _ _ 2.9E-01 3.0E+01 2.9E-01 3.0E+01 
Nopylphenol 0 28E+01 6.6E+00 - - 4.5E+02 1.2E+02 - - 7.0E+00 1.7E+00 - - 1.1E+02 3.0E+01 _ _ 1.1E+02 3.0E+01 
Paratbion 0 6.5E-02 1.3E-02 - - 1.0E+00 2.3E-01 - - 1.SE-02 3.3E-03 - - 2.6E-01 5.9E-02 _ _ 2.SE-01 5.9E4>2 
PCB Total 0 

p - 1.4E-02 6.4E-04 6.4E-04 - 2.SE-01 3.7E-02 3.7E-02 - 3.5 E-03 6.4E-05 6.4E-05 - 6.3E-02 3.7E-03 3.7E-03 S.3E-02 3.7E-03 3.7E4)3 
Penlachlorophenol c 

0 1.1E+01 8.7E+00 2.7E+0O 3.OE+01 1.8E+02 1.6E+02 1.6E+02 1.7E+03 2.8E+00 2.2E+00 2.7E-01 3.0E+00 4.5E+01 3.9E+01 1.6E+01 1.7E+02 4.SE+01 3.9E+01 1.6E+01 1.7E+02 
Phenol 0 - - 1.0E+04 8.6E+05 - - 2.2E+05 1.9E+07 - - 1.0E+03 8.6E+04 - - 2.2E+04 1.9E+06 - _ 2.2E+04 1.9E+06 
Pyrene 0 - - 8.3E+02 4.0E+03 - - 1.8E+04 8.8E+04 - _ 8.3E+01 4.0E+02 1.8E+03 8.8E+03 1.8E+03 8.8E+03 
Radionuclides 0 

Gross Alpha Acttvity 
(pCI/L) 

Beta and Photon Activity 
p - 1.5E+01 - - - 3.3E+02 - - - 1.5E+00 - - - 3.3E+01 - - - 3.3E+01 -

(mrerrVyr) 0 - - 4.0E+00 - - - 8.8E+01 _ _ _ 4.0E-01 8.8E+00 _ 8.8E+O0 
Radium 226 • 228 (pCI/L) p - - 5.0E+00 - - - 1.1E+02 - - _ 5.0E-01 _ 1.1E+01 1.1E+01 _ 
Uranium (ug/1) p - - 3.0E+01 - - - S.6E+02 - - - 3.0E+00 - - - 6.6E+01 - - - G.SE+01 -
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Parameter Background Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations 

(ug/1 unless noted) COPC. Acute | Chronic HH (PWS) | HH Acute | Chronic HH(PWS)| HH Acute | Chronic HH(PWS)| HH Acute | Chronic HH (PWS) | HH Acute | Chronic HH(PWS) | HH 

Selenium. Total Recoverable 0 2.0E+01 5.0E+00 1.7E+02 4.26*03 3.2E+02 9.0E+01 3.7E+03 9.2E+04 5.0E+00 1.3E+00 1.7E+01 4.2E+02 B.OE+01 2.3E+0) 3.7E+02 9.25+03 8.0E+01 2.3E+01 3.7E+02 9.2E+03 

Silver 0 2.4E+00 - - - 3.8E+01 - - - 5.9E-01 - - - 9.5E+00 - - - 9.5E+00 - - -
Sulfate 0 - - 2.SE+05 - - - 5.5E+06 - - - 2 5 E + M - - - 5.5E+05 - - - 5.5E+05 -
1,1.2.2-Tetrachloroelhanec 

0 - - 1.7E+00 4.06+01 - - 9.9E+01 2.3E+03 - - 1.7E-01 4.0E+00 - - 9.9E+00 2.35+02 - - 9.9E+00 2.3E+02 

Te1rachloroethylenec 

0 - - 6.9E+00 3.36+01 - - 4.05*02 1.9E+03 - - 6.9E-01 3.3E+00 - - 4.0E+01 1.95+02 - - 4.0E+01 1.9E+02 

ThalBum 0 - - 2.4E-01 4.76-01 - - 5.3E+00 1.0E+01 - - 2.4E-02 4.7E-02 - - 5.3E-01 1.05+00 - - 5.3E-01 1.0E+00 

Toluene 0 - - S.1E+02 6.06+03 - - 1.1E*04 1.3E+05 - - 5.1E+01 6.0E+02 - - 1.1E+03 1.35+04 - - 1.1E-HJ3 1JE+04 

Total dissolved solids 0 - - S.OE+05 - - - 1.1E*07 - - - 5.0E+O4 - - - 1.1E+06 - - - 1.1E+06 -
Toxaphene c 

0 7.3E-01 2.0E-04 2.8E-03 2.86-03 1.2E+01 3.6E-03 1.6E-01 1.6E-01 1.8E-01 5.0E-05 2.8E-04 2.8E-04 2.9E+00 9.0E-04 1.6E-02 1.65,02 2.9E+00 9.0E-04 1.6E-02 1.6E4I2 

Tributytlin 0 4.6E-01 7.2E-02 - - 7.4E+00 1.3E+00 - - 1JE-01 1.8E-02 - - 1.8E+00 3.2E-01 - - 1.8E+00 3.2E-01 - -
1,2.4-Triehlorobenzene 0 - - 3.SE+01 7.06+01 - - 7.7E*02 1.5E+03 - - 3.5E+0O 7.0E+00 - - 7.7E+01 1.55+02 - - 7.7E+01 1.5E+02 

1,1,2-Trichloroelhanec 

0 - - 5.9E+00 1.66+02 - - 3.4E*02 9.3E+03 - - 5.9E-01 1.6E+01 - - . 3.4E+01 9.35+02 - - 3.4E*01 9.3E+02 

Trichloroelhylene c 

0 - - 2.5E+01 3.06+02 - - 1.55*03 1.7E+04 - - 2.5E+00 3.0E+01 - - 1.5E+02 1.75+03 - - 1.5E+02 1.7E+03 

2,4,6-Triehlcrophenolc 

0 - _ 1.4E+01 2.46+01 _ _ 8.1E+02 1.4E+03 1.4E+00 2.4E+00 8.1E+01 1.46+02 8.1E+01 1.4E+02 
2-(2.415-Trlchloropheppxy) 
propionic acid (Sitvex) 0 - - 5.0E+01 - - - 1.1E+03 - - - 5.0E+00 - - - 1.1E+02 - - - 1.1E+02 -
Vinyl Chloride0 

0 - - 2.5E-01 2.46+01 - - 1.5E*01 1.4E+03 - - 2.5E-02 2.4E+00 - - 1.5E+00 1.46+02 - - 1.5E+00 1.4E+02 

Zinc 0 9.7E+01 9.8E+01 7.4E+03 2.66+04 1.6E+03 1.8E+03 1.6E*05 S.7E+05 2.4E+01 2.5E+01 7.4E+02 2.6E+03 3.9E+02 4.4E+02 1.6E+04 5.76+04 3.9E+02 4.4E+02 1.6E+04 5.7E+04 

Notes: Metal Target Value (SSTV) 

1. All concentrations expressed as micrograms/Titer (ug/l), unless noted otherwise Antimony 1.2E+01 

Z Discharge flow Is highest monthly average or Form 2C maximum for Industries and design flow for Municipals Arsenic 2.2E+01 

3. Metals measured as Dissolved, unless specified otherwise Barium 4.4E+03 

4. "C" indicates a carcinogenic parameter Cadmium 2.6E+00 

S. Regular WLAs are mass balances (minus background concentration) using the % of stream flow entered above under Mixing Information. Chromium III 1.7E+02 

Antidegradation WLAs are based upon a complete mix. Chromium VI 2.6E+01 

6. Antideg. Baseline = (0.25(WQC - background cone.) + background cone.) for acute and chronic Copper 1.7E+01 

= (0.1 (WQC - background cone.) + background cone.) for human health Iron G.GE+02 

7. WLAs established at the following stream flows: 1Q10 for Acute, 30Q10 for Chronic Ammonia, 7Q10 for Other Chronic, 30Q5 for Non-carcinogens and Lead 2.8E+01 

Harmonic Mean for Carcinogens. To apply mixing ratios from a model set the stream flow equal to (mixing ratio - 1). effluent flow equal to 1 and 100% mix. Manganese 1.1E+02 

Mercury 2.1E+00 

Nickel 4.SE+01 

Selenium 1.4E+01 

Silver 3.8E+00 

Zinc 1.6E+02 

Note: do not use QL's lower than the 

minimum QL's provided In agency 

guidance 
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FRESHWATER 
WATER QUALITY CRITERIA / WASTELOAD ALLOCATION ANALYSIS 

Facility Name: RAAP - 026 

Receiving Stream: New River 

Permit No.: VA0000248 

Version: OWP Guidance Memo 00-2011 (8/24/00) 

S t r e a m In format ion S t r e a m F lows Mix ing In format ion Ef f luent In format ion 

Mean Hardness (as C a C 0 3 ) = 80.3 mg/L 1Q10 (Annual) = 440 MGD Annual - 1Q10 Mix = . 1.08 % Mean Hardness (as CaC03) = 80.3 mg/L 

9 0 % Temperature (Annual) = 22.3 deg C 7Q10 (Annual) = 550. MGD - 7 Q 1 0 M i x = 63.64 % 90% Temp (Annual) = 22.3 deg C 

9 0 % Temperature (Wet season) = 16.3 deg C 30Q10 (Annual) = 638 MGD - 3 0 Q 1 0 M i x = 7 2 . 7 5 % 90% Temp (Wet season) = 16.3 deg C 

9 0 % Maximum pH = 8.3 SU 1 0 1 0 (Wet season) = 520 MGD Wet Season - 1Q10 Mix = 1.08 % 90% Maximum pH = 7.3 SU 

10% Maximum pH = 7.3 SU 3 0 0 1 0 (Wet season) 1058 MGD - 3 0 Q 1 0 M i x = 72.75 % 10% Maximum pH = 6.6 SU 

Tier Designation (1 or 2) = 2 3 0 0 5 = 717 MGD Discharge Flow = 1 MGD 

Public Water Supply (PWS) Y/N? = y Harmonic Mean = 1512 MGD 

Trout Present Y/N? = y 

Early Ufa Stages Present Y/N? = y 

Parameter 

(ug/1 unless noted) 

Background Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations Parameter 

(ug/1 unless noted) 

Background 

Acute | Chronic HH (PWS)| HH Acute | Chronic HH(PWS)| HH Acute | Chronic HH(PWS)| HH Acute | Chronic | HH (PWS) | HH Acute | Chronic HH(PWS) | HH 
Acenapthene 0 - - 6.75+02 9.95*02 - - 4.8E+0S 7.1E+05 - - 6.7E+01 9.9E*01 - - 4.8E*04 7.1E+04 _ _ 4.85+04 7.15+04 
Acrolein 0 - - 6.15+00 9.35*00 - - 4.4E*03 S.7E+03 - - 6.1 E-01 9.3E-01 -

- • 
4.4E+02 6.7E«02 _ _ 4.46+02 6.75+02 

AcrylonitriIec 

0 - - 5.1 E-01 2.55*00 - - 7.7E+02 3.8E+03 - - 5.1E-02 2.5E-01 - - 7.7E+01 3.8E+02 - - 7.76+01 3.85+02 
AWrin c 

Ammonla-N (mg/1) 
0 3.0E+00 - 4.95-04 5.05-04 1.75*01 - 7.4E-01 7.6E-01 7.5E-01 - 4.9E-05 5.0E-05 3.3E+02 - 7.4E-02 7.6E-02 1.7E+01 - 7.464)2 7.66412 

(Yearly) 
Ammonia-N (mg/1) 

0 6.88E+00 9.36E-01 - - 3.965*01 4.356+02 - - 8.01 E-01 2.33E-01 - - 3.53E+02 1.49E+02 - - 3.96E+01 1.49E+02 - -
(High Flow) 0 6.44E+00 1.37E+0O - - 4265*01 1.065+03 - - 7.99E-01 3.42E-01 _ _ 4.16E+02 3.62E402 4.26E+01 3.625+02 
Anthracene 0 - - 8.36*03 4.05*04 - - 6.0E+O6 2.9E+07 - - 8.3E+02 4.0E+03 - - 6.0E+0S 2.9E+06 - _ 6.06+05 2.96+06 

Antimony 0 - - 5.66*00 6.45+02 - - 4.0E+03 4.6E+05 - - 5.6E-01 6.4E+01 - - 4.0E+02 4.6E+04 - - 4.06+02 4.65+04 
Arsenic 0 3.4E+02 1.SE+02 1.06*01 - 2.05*03 5.35+04 7.2E-MJ3 - 8.5E*01 3.8E+01 1.0E+00 - 3.7E*04 2.1E+04 7JE+02 - 2.0E+03 2.15+04 7.2E+02 _ 
Barium 0 - - 205*03 - - - 1.4E+06 - - - ZOE+02 - - - 1.4E+05 _ _ _ 1.46+05 _ 
Benzene c 

0 - - 226*01 5.16+02 - - 3.3E+04 7.7E405 - - 2.2E+00 5.1E+01 - _ 3.3E+03 7.7E+04 3.36+03 7.76+04 
Benzidine*1 

0 - - 8.66-04 206-03 - - 1.3E+00 3.0E+00 - - 8.6E-05 2.0E-04 - - 1.3E-01 3.0E-01 - _ 1.364)1 3.05-01 
Benzo (a) anthracene c 

0 - - 3.8E-02 1.85-01 - - 5.7E+01 2.7E+02 - - 3.8E-03 1.8E-02 - - 5.7E+00 2.7E+01 _ _ 5.75+00 2.75+01 
Benzo (b) fluoranthene c 

0 - - 3.86-02 1.85-01 - - 5.7E+01 Z7E+02 - - 3.8E-03 1.8E-02 - - 5.7E«O0 2.7E+01 _ _ 5.75+00 2.76+01 
Benzo (k) fluoranthene c 

0 - - 3.8E-02 1.86-01 - - 5.7E+01 Z7E+02 - - 3.8E-03 1.8E-02 - - 5.7E+00 2.7E+0T _ _ 5.75+00 2.75+01 
Benza (a) pyrene c 

0 - - 3.8E-02 1.8E-01 - - 5.7E+01 2.7E+02 - - 3.8E-03 1.8E-02 _ - 5.7E+00 2.7£t01 S.7E+00 2.76+01 
Bls2-Chloroelhyl Ether 0 

0 - - 3.0E-01 5.35+00 - - 4.5E+02 8.0E+03 - - 3.0E-02 5.3E-01 _ _ 4.5E+01 8.0E+02 4.55*01 8.05+02 
BisZ-Chkrolsopropyl Ether 0 - - 1.45*03 6.55+04 - - 1.0E+06 4.7E+07 - - 1.4E+02 6.5E+03 _ _ 1.0E+05 4.7E+06 _ _ 1.05+05 4.75+06 
Bis 2-ElhyOiexyl Phthalate 0 

0 - - 1.25*01 225+01 - - 1.8E»04 3.3E+04 - - 1JE+00 2.2E+00 - - 1.6E+03 3.3E+03 _ _ 1.86+03 3.35+03 
Bromotorm c 

0 - - 4.35*01 1.46+03 - - 6.5E+04 2.1E+06 - - 4.3E*00 1.4E»02 - - 6.SE+03 2.1E+05 _ _ 6.55+03 2.16+05 
Butylbenzyiphlhalate 0 - - 1.56*03 1.96+03 - - 1.1E+05 1.4E«0S - - 1.5E+02 1.9E+02 - - 1.1E+0S 1.4E*05 - - 1.16+05 1.46+05 
Cadmium 0 3.1E+0O 9.5E-01 5.05*00 - 1.85*01 3.45*02 3.6E+03 - 7.7E-01 2.4E-01 5.0E-01 - 3.4E+02 1.3E+02 3.6E+02 1.8E+01 1.36+02 3.65+02 
Carbon Tetrachloride c 

0 - - 235*00 1.65+01 - - 3.5E+03 2.4E+04 - - 2.3E-01 1.6E+00 - - 3.5E+02 2.4E+03 _ _ 345+02 2.4E+03 
Chlordane c 

0 2.4E+00 4.3E-03 8.05-03 8.15-03 1.45+01 1.55+00 1.2E+01 1.2E+01 6.0E-01 1.1E-03 8.0E-04 8.1E-04 2.6E+02 5.9E-01 1JE+00 1.2E+00 •UE+01 5.964)1 1.25+00 1.26+00 
Chloride 0 8.6E+05 2.35*05 2.55*05 - 4.95+06 8.16+07 1.8E+08 - 2.2E*0S S.8E+04 2.5E+04 - 9.5E+07 3JE+07 1.8E+D7 _ 4.9E+06 3.26+07 1.85+07 _ 
TRC 0 1.9E+01 1.1E+01 - - 1.16+02 3.96+03 - - 4.8E+00 2.85*00 - - 2.1E+03 1.5E*03 _ _ 1.12*02 1.56+0J _ 
Chlorobenzene 0 - - 1.36*02 1.66*03 - - 9.3E+04 1.1E+06 - - 1.3E+01 1.6E+02 - - 9.3E+03 1.1E*05 - - 0.36+03 1.16+05 
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Parameter Background Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations 

(ug/1 unless noted) Cone. Acute | Chronic HH(PWS)| HH Acute Chronic HH (PWS) | HH Acute Chronic HH (PWS) | HH Acute Chronic | HH (PWS) | HH Acute Chronic | HH(PWS) | HH 

Chtorodibromomethanec 

0 - - 4.OE+00 1.3E+02 - - 6.1E+03 2.0E+05 - - 4.0E-01 1.3E*01 - - 6.1E*02 2.0E+04 - - 6.1E+C2 2.0E+04 

Chloroform 0 - - 3.4E+02 1.1E+04 - - 2.4E+05 7.9E+06 - - 3.4E+01 1.1E+03 - - 2.4E+04 7.9E+05 - - 2.4E+04 7.9Ef05 

2-Chloronaphlhalene P - - 1.0E+03 1.6E+03 - - 7 j E * 0 S 1.1E+06 - - 1.0E+02 1.6E+02 - - 7.2E+04 1.1E+05 - - 7.2E+04 1.1E40S 

2-Chlorophenol P - - 8.1E*01 1.5E+02 - - S.8E»04 1.1E+05 - - 8.1E+00 1.5E«01 - - S.8E+03 1.1E+04 - - 5.8E-MJ3 1.1E+04 

Chlorpyrifos P 8.3E-02 4.1E-02 - - 4.8E-01 1.4E-KH - - 2.1E-02 1.0E-02 - - 9.2E+00 5.6E+00 - - 4.8E-01 5.6E+O0 - -
Chromium III P 4.8E+02 6.2E+01 - - 2.7E*03 2 j E * 0 4 - - 1.2E+02 1.5E+01 - - 5.25+04 8.5E+03 - - Z.7E+03 8.5E+03 - -
Chromium VI 0 1.6E+01 1.1E+01 - - 9.2E+01 3.9E+03 - - 4.0E+00 2.8E+00 - - 1.8E-t03 1.5E*03 - - 9JE+01 1.5E403 - -
Chromium. Total 0 - - 1.0E*02 - - - 7.2E+04 -• - - 1.0E+01 - - - 7.2E+03 - - - 7.2E+03 -
Chrysene c 

0 - - 3.8E-03 1.8E-02 - - S.7E+00 2.7E+01 - - 3.8E-04 1.8E-03 - - 5.7E-01 2.7E+00 - - S.7E-01 2.7E+O0 

Copper p 1.1E+01 7.4E+00 1.3E+03 - 6.3E+01 2.6E+03 9.3E+05 - 2.7E+00 1.9E+00 1.3E+02 - 1.2E+03 1.0E+03 9.3E+04 - 6.3E+01 1.0E+03 9.3E+04 -
Cyanide, Free p 2.2E+01 5.2E+00 1.4E+02 1.6E*04 1.3E+02 1.8E+03 1.0E+05 1.1E+07 5.5E»00 1.3E+00 1.4E+01 1.6E+03 2.4E+03 7.2E+02 1.0E+04 1.1E+0S 1.3E+02 7.2E+02 1.0E-MJ4 1.1E+06 

D D D C 

0 - - 3.1E-03 3.1E-03 - - 4.7E+00 4.7E+00 - - 3.1E-04 3.1E-04 - - 4.7E-01 4.7E-01 - - 4.7E4M 4.7E4I1 

D D E C 

0 - - 2.2E-03 2.2E-03 - - 3.3E+00 3.3E+00 - - 2.2E-04 2.2E-04 - - 3.3E-01 3.3E-01 - - 3.3E-01 3.3E4H 

D D T C 

0 1.1E+00 1.0E-03 2.2E-03 2.2E-03 6.3E+00 3.5E-01 3.3E+00 3.3E+00 2.85-01 2.5E-04 2.2E-04 2.2E-04 1.2E+02 1.4E-01 3.3E-01 3.3E-01 6.3E+00 1.4E-01 3.3E-01 3.3E-01 

Demeton 0 - 1.0E-O1 - - - 3.5E*01 - - - 2.5E-02 - - - 1.4E-MJ1 - - - 1.4E+01 - -
Dlazinon p 1.7E-01 1.7E-01 - - 9.8E-01 6.0E+01 - - 4.36-02 4.3E-02 - - 1.9E+01 2.3E*01 - - 9.8E-01 2.3E+01 - -
DIben2(a.h)anthracene c 

p - - 3.8E-02 1.8E-01 - - S.7E+01 2.7E+02 - - 3.8E-03 1.8E-02 - - S.7E+00 2.7E+01 - - 5.7E-KH) 2.7E+01 

1,2-Dlchloro benzene p - - 4.2E+02 1.3E+03 - - 3.0E+0S 9.3E+05 - - 4JE+01 1.3E+02 - - 3.0E+04 9.3E+04 - - 3.0E+04 9.3E+04 

1,3-Dlchlorobenzene p - - 3JE+02 9.6E+02 - - 2.3E+0S 6.9E+05 - - 3JE+01 9.6E*01 - - 2.3E+04 6.9E+04 - - 2.3E+04 S.9E+04 

1,4-Dlchloro benzene 0 - - 6.3E*01 1.9E+02 - - 4.5E*04 1.4E+05 - - 6.3E+00 1.9E+01 - - 4.5EtD3 1.4E+04 - _ 4.5E+03 1.4E-M14 

3,3-Dlchlorobenzldinec 

0 - - 2.1 E-01 2.8E-01 - - 3.2E+02 4.2E*02 - - 2.1E-02 2.8E-02 - - 3.2E*01 4J2E*01 - - 3.2E-MM 4.2E-HM 

Dichlorobromomethane c 

p - - S.5E«00 1.7E+02 - - 8.3E+03 2.6E»05 - - S.SE-01 1.7E«01 - - 8.3E+02 2.6E+04 - - 8.3E+02 2.6E+04 

1,2-Dlchloroethanec 

0 - - 3.8E+00 3.7E+02 - - 5.7E+03 5.6E+05 - - 3.8E-01 3.7E+01 - - 5.7E+02 5.6E+04 - - 5.7E+02 5.6E+04 

1,1-Dlchloroethylene 0 - - 3.3E+02 7.1E+03 - - 2.4E+05 5.1E+06 - - 3.3E+01 7.1E*02 - - 2.4E+04 5.1E+05 - - 2.4E*04 5.1E+05 

1,2-transHlichIoroetbylene p - - 1.4E+02 1.0E+04 - - 1.0E+05 7JE+06 - - 1.4E+01 1.0E+03 - - 1.0E+04 7J2E+05 - - 1.0E-K14 7.2E+05 

2.4-Dlchlorophenol p - - 7.7E+01 2.9E+02 _ _ 5.5E+04 2.1E+05 _ 7.7E+00 2.9E»01 5.5Et03 2.1E+04 S.5E+03 2.1E+04 
2,4-Dichlorophenoxy 
acetic acid (2,4-D) p - - 1.0E+02 - _ _ 7JE+04 _ _ 1.0E+01 7.2E+03 7.2E+03 

1,2-Dlchloropropapec p - - S.OE+00 1.5E+02 - - 7.6E*03 2.3E*05 - - 5.0E-01 1.5Et01 - - 7.6E+02 2.3E+04 - - 7.6E*02 2.3E+04 

1,3-DIchloropropepe c p - - 3.4E*00 2.1E+02 - - 5.1E+03 3.2E+0S - - 3.4E-01 2.1E*01 - - 5.1E+02 3.2E+04 - - 5.1E+02 3.2E+04 

Dleldrip c 

p 2.4E-01 5.6E-02 5.2E-04 5.4E-04 1.4E+00 2.0E+01 7.9E-01 8.2E-01 6.0E-02 1.4E-02 5.2E-05 5.4E-05 2.6E+01 7.7E+00 7.9E-02 8.2E-02 1.4E+00 7.7E+00 7.9E-O2 8.2E-02 

Diethyl Phthalate p - - 1.7E-MM 4.4E+04 - - 1.2E+07 3.2E+07 - - 1.7E+03 4.4E-H>3 - - 1.2EHJ6 3.2E+06 - - 1.2E+06 3.2E+06 

2.4-Dimethylphenol p - - 3.8E+02 8.5E+02 - - 2.7E+05 6.1E+05 - - 3.8E+01 8.5E+01 - - 2.7E+04 6.1E+04 _ - Z7EHI4 6.1E+04 

Dimethyl Phthalate p - - 2.7E»05 1.1E+06 - - 1.9E+08 7.9E+08 - - 2.7E+04 1.1E+05 - - 1.9E+07 7.9E+07 - - 1.9E+07 7.9E+07 

Di-n-Butyl Phthalate 0 - - 2.0E+03 4.5E+03 - - 1.4E+06 3.2E+06 - - 2.0E+02 4.5E+02 - - 1.4E+05 3.2E+05 - - 1.4E+05 3.2E+05 

2,4 DlpKropheppI 0 - - 6.9E+01 S.3E+03 - - 5.0E+04 3.8E+06 - - 6.9E+00 5.3E+02 - - 5.0E+03 3.8Et05 - - 5.0E+03 3.8E+05 

2-Methyt4,6-Dipitrophenel 0 - - 1.35*01 2.8E+02 - - 9.3E+03 2.0E+05 - - 1.3E+00 2.8E+01 - - 9.3E+02 2.0E+04 - - 9.3E+02 2.0E+04 

2.4-Dln'rlrotoluene " 
Dloxln 2.3,7,8. 

0 - - 1.1E+00 3.4E+01 - - 1.7E+03 5.1E+04 - - 1.1E-01 3.4E+00 - - 1.7E+02 5.1E+03 - - 1.7E+02 5.1E+03 

telracblorodibenzc-p-dioxin 0 - - 5.0E-08 5.1E-08 - - 3.6E-05 3.7E-05 - - 5.0E-09 5.1E-09 - - 3.6E-06 3.7E-06 - - 3.6E-06 3.7E-06 

1,2-Diphenylhydrazinec 

0 - - 3.6E-01 2.0E+00 - - 5.4E+02 3.0E+03 - - 3.6E-02 2.0E-01 - - 5.4E+01 3.0E+02 - - 5.4E-H1 3.0E+02 

Alpha-Endosulfan 0 2.2E-01 S.6E-02 6.2E+01 B.9E+01 1.3E+00 2.0E+01 4.5E+04 6.4E+04 5.5E-02 1.4E-02 62E+00 8.9E+00 2.4E+01 7.7E+00 4.5E+03 6.4E+03 1.3E+00 7.7E+00 4.5E*03 6.4E+03 

Beta-Endosutfan 0 2.2E-01 5.6E-02 8 j E * 0 1 8.9E+01 1.3E+00 2.0E+01 4.5E+04 6.4E+04 5.5E-02 1.4E-02 62E*00 8.9E+00 2.4E+01 7.7E+00 4.5E+03 6.4E+03 1.3E+00 7.7E+00 4.5EH13 6.4E*03 

Alpha + Beta Endosulfan 0 Z2E-01 5.6E-02 - - 1.3E+00 2.0E+01 - - 5.55,02 1.4E-02 - - 2.4E+01 7.7E+O0 - - 1.3E»00 7.7E+00 - -
Endosulfan Sulfate p - - ezE+01 8.9E+01 - - 4.5E+04 6.4E+04 - - 6.2E-HX) 8.9E+00 - - 4.5E+03 6.4E+03 - _ 4JE*03 8.4E+03 

Endrln p 8.6E-02 3.6E-02 5.9E-02 6.0E-O2 4.9E-01 1.3E*01 4.2EHI1 4.3E-HH 225-02 9.0E-03 5.9E-03 6.0E-03 9.5E+00 S.OEtOO 4.2E+00 4.3E+00 4.9E-01 S.OE+00 4.2E+00 4.3E+00 

Endrln Aldehyde p - - 2.9E-01 3.0E-01 - - 2.1E+02 2.2E+02 - - 2.9E-02 3.0E-O2 - - 2.1E*01 2.2E+01 - - 2.1E+01 12E+01 
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Parameter Background Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations 
(ug/1 unless noted) Cone. Acute Chronic HH(PWS)| HH Acute Chronic | HH(PWS)| HH Acute Chronic HH(PWS)| HH Acute Chronic | HH (PWS) | HH Acuta Chronic | HH (PWS) | HH 
Ethylbenzene P - - 5.3E«02 2.1E+O3 - - 3.8E+05 1.5E+06 - - 5.3E+01 2.1E+02 - - 3.8E+04 1.SE+0S _ _ 3.BE+04 1.5E+05 

Fluoranthene 0 - - 1.3E+02 1.4E+02 - - 9.3E+04 1.0E+05 - - 1.3E+01 1.4E+01 - - 9.3E+03 1.0E+04 - _ 9.3E+03 1.0E+04 

Fluorene 0 - - 1.1E+03 5.3E+03 - - 7.9E+05 3.8E+06 - - 1.1E+02 S.3E+02 _ _ 7.9E+04 3.8E+0S _ - 7.9E+04 3.8E+05 
Foaming Agents 0 - - S.OE+02 - - - 3.6E+05 - - - S.OE+01 - - - 3.6E+04 - _ _ 3.6E+04 _ 
Guthlon 0 - 1.0E-02 - - - 3.5E+00 - - - 2.5E-03 - _ - 1.4E+00 - - _ 1.4E+00 - -
Heptachlor c 

P 5.2E-01 3.8E-03 7.9E-04 7.9E-04 3.0E+00 1.3E+00 1.2E+00 1.2E+00 1.3E-01 9.5E-04 7.9E-05 7.9E-05 5.7E+01 5.2E-01 1.2E-01 1.2E-01 3.0E+00 5.2E4M 1.2E-01 1.2E-01 
Heptachlor Epoxide0 

P 5.2E-01 3.8E-03 3.9E-04 3.9E-04 3.0E+00 1.3E+00 5.9E-01 5.9E-01 1.3E-01 9.5E-04 3.9E-05 3.9E-05 5.7E+01 5.2E-01 5.9E-02 5.9E-02 3.0E+00 5224)1 5.9E-02 5.9E4>2 
Hexachlorobenzenec 

0 - - 2.SE-03 2.9E-03 - - 4.2E+00 4.4E+00 - - 2.8E-04 2.9E-04 _ _ 4.2E-01 4.4E-01 _ 4.2E4M 4.4E4)1 
Hexachlorobu1adIenec 

P - - 4.4E+00 1.8E+02 - - 6.7E+03 2.7E*05 _ 4.4E-01 1.8E+01 6.7E+02 2.7E+04 6.7E+02 2.7E+04 
Hexaehlorocyclohexane 

Alpha-BHCC 

0 - - 2.6E-02 4.9E-02 _ _ 3.9E+01 7.4E+01 2.6E-03 4.9E-03 3.9E+00 7.4E+00 3.9E+00 7.4E+00 
Hexaehlorocyclohexane 

Beta-BHCC 

0 - - 9.1E-02 1.7E-01 - _ 1.4E+02 2.6E+02 _ _ 9.1E-03 1.7E-02 1.4E+01 2.6E+01 1.4E+01 2.6E+01 
Hexaehlorocyclohexane 

Gamma-BHCC (Lindane) 0 9.5E-01 - 9.8E-01 1.8E+00 S.SE+00 - 1.5E+03 2.7E+03 2.4E-01 - 9.8E-02 1.8E-01 1.0E+02 - 1.5E+02 2.7E+02 5.5E+00 _ 1.5E+02 2.72+02 
Hexachlorocydopentadlene 0 - - 4.0E+01 1.1E+03 - - 2.9E+04 7.9E+05 - - 4.0E+00 1.1E+02 - - 2.9E+03 7.9E+04 _ _ 2.9E+03 7.9E+04 
Hexachloroethane0 0 - - 1.4Et01 3.3E+01 - - 2.1E+04 S.OE+04 - - 1.4E+00 3.3E+00 - - 2.1E+03 5.0E+03 _ _ 2.1E+03 S.OE+03 

Hydrogen Sulfide 0 - 2.0E+00 - - - 7.0E+02 - - - 5.0E-01 - - - 2.8E+02 - - - 2.8E+02 _ _ 
Indeno (1%3-cd) pyrene c 

: 0 - - 3.8E-02 1.8E-01 - - 5.7E+01 2.7E+02 - - 3.8E-03 1.8E-02 - - 5.7E+00 2.7E+01 _ - 5.7E+00 2.72+01 
Iron 0 - - 3.0E+02 - - - 2.2E+05 - - - 3.0E+01 - - - 2.2E+04 _ _ _ 2.2E+04 _ 
lsophoronec 

0 - - 3.5E»02 9.6E+03 - - 5.3E+05 1.5E+07 - - 3.5E+01 9.6E+02 - - 5.3E+04 1.5E+06 _ _ S.3E+04 1.5E+06 
Keppne 0 - O.OE+00 - - - O.OE+00 - - - O.OE+00 - - - O.OE+00 - - _ O.OE+00 _ _ 
Lead p 9.0E+01 t.OEtOt 1.5E+01 - 5.2E+02 3.6E+03 1.1E+04 - 2.2E+01 2.6E+00 1.5E+00 - 9.9E+03 1.4E+03 1.1E+03 _ 5.2E+02 1.4E+03 1.1E+03 _ 
Malathfen 0 - 1.0E-01 - - - 3.SE+01 - - - 2.5E-02 - - - 1.4E+01 - - _ 1.4E+01 _ _ 
Manganese p - - 5.0E+01 - - - 3.6E+04 - - - 5.0E+00 - - - 3.6E+03 - _ _ 3.6E+03 _ 
Mercury p 1.4E+00 7.7E-01 -- -• 8.15*00 2.7E+O2 -. .. 3.5E-01 1.9E-01 .. - 1.5E+02 1.1E+02 .. - 8.1E+00 1.1E+02 .. 
Methyl Bromide p - - 4.7E+01 1.5E+03 - - 3.4E+04 1.1E+06 - _ 4.7E+00 1.5E+02 _ 3.4E+03 1.1E+05 3.4E+03 1.1E+0S 
Methylene Chloride c 

p - - 4.6E+01 5.9E+03 - - 7.0E+04 8.9E+06 - - 4.6E+00 5.9E+02 _ 7.0E+03 8.9E+05 7.0E+03 8.9E+0S 
Melhoxychtor p - 3.0E-02 1.0E+02 - - 1.1E+01 7.2E+04 - - 7.5E-03 1.0E+01 - - 4.1E+00 7.2E+03 _ _ 4.1E+00 7.2E+03 
Mirex 0 - O.OE+00 - - - O.OE+00 - - - O.OE+00 - - - O.OE+00 - - _ O.OE+00 _ _ 
Nickel p 1.SE+02 1.7E+01 6.1E+02 4.6E+03 8.7E+02 5.9E+03 4.4E+05 3.3E+06 3.8E+01 4.2E+00 6.1E+01 4.6E+02 1.7E+M 2.3E+03 4.4E+04 3.3E+05 B.7E+02 2.3E+03 4.4E+04 3.3E+05 
Nitrate (as N) 0 - - 1.0E»04 - - - 7.2E+06 - - - 1.0E+03 - - _ 7.2E+05 _ _ 7.2E+0S 
Nitrobenzene p - - 1.7E+01 6.9E+02 - - U E + 0 4 S.OE+OS _ _ 1.7E+00 6.9E+01 1.2E+03 5.0E+04 1.22+03 S.OE+04 
N-Nrirpso<limethytamlnec 

p - - 6.9E-03 3.0E+01 - - 1.0E+01 4.5E+04 - - 6.9E-04 3.0E+00 _ 1.0E+00 4.5E+03 1.0E+00 44E+03 
N-Nitre5od!phenylaminec 

p - - 3.3E+01 6.0E+01 - - 5.0E+04 9.1E+04 _ _ 3.3E+00 6.0E+00 5.0E+03 9.1E+03 S.OE+03 9.1E+03 
N-Nitrosodi-n-propylamlne0 

p - - S.OE-02 5.1E+00 - - 7.6E+01 7.7E+03 - - 5.0E-03 5.1E-01 _ _ 7.6E+00 7.7E+02 7.EE+00 7.7E+02 
Npnylphenol 0 2.BE+01 6.6E+00 - - 1.6E+02 2.3E+03 - - 7.0E+00 1.7E+00 - - 3.1E+03 9.1E+02 _ _ 1.6E+02 9.1E+02 
Paratbion p 6.5E-02 1.3E-02 - - 3.7E-01 4.6E+00 - - 1.6E-02 3.3E-03 - - 7.2E+00 1.8E+00 _ _ 3.7E-01 1.8E+00 
PCBTotaf p - 1.4E-02 6.4E-04 6.4E-04 - 4.SE+00 9.7E-01 9.7E-01 - 3.SE-03 6.4E-05 6.4E-05 - 1.9E+00 9.7E-02 9.7E-02 _ 1.9E+00 9.7E-02 9.724)2 
Peptachiorophenpl c 

0 9.4E+00 9.OE+0O 2.7E+00 3.0E+01 5.4E+01 3 jE+03 4.1E+03 4.5E+04 2.9E+00 2.3E+00 2.7E-01 3.0E+00 1.3E+03 1.2E+03 4.1E+02 4.5E+03 5.4E+01 1.2E+03 4.1E+02 4.5E+03 
Phenol 0 - - 1.0E+04 8.6E+05 - - 7.2E+06 62E+08 - - 1.0E+03 8.6E+04 - - 7.2E+05 6.2E+07 - _ 7.2E+05 S.2E+07 
Pyrene 0 - - 8.3E+02 4.0E+03 - - 6.0E+05 2.9E+06 - - 8.3E+01 4.0E+02 _ 6.0E+04 2.9E+05 6.0E+04 2.9E+OS 
RadleouclkJes 0 _ _ _ _ 

Gross Alpha Activity 
(PCM.) o 1.5E+01 1.16+04 1.SE+00 1.1E+03 

Beta and Photon Activity 
(mrenvyr) 0 - - 4.0E+00 - - - 2.9E+03 - - _ 4.0E-01 _ 2.9E+02 2.92+02 

Radium 226 + 228 (pCi/L) 0 - - 5.OE+0O - - - 3.6E+03 - - - 5.0E-01 - _ - 3.6E+02 3.6E+02 
Urapium (ug/1) 0 - - 3.0E+01 - - - 2.2E+04 - - - 3.0E+00 - - - 2JZE+03 - - - 2.2E+O3 -
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Parameter 

(ug/1 unless noted) 

Background Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations Parameter 

(ug/1 unless noted) 

Background 

Acute | Chronic HH(PWS)| HH Acute Chronic HH (PWS) | HH Acute | Chronic HH (PWS) | HH Acute | Chronic HH (PWS) | HH Acute | Chronic HH(PWS) | HH 

Selenium. Total Recoverable 0 2.0E+01 5.0E+00 1.7E+02 4JE+03 1J2E+02 1.8E+03 1.2E+05 3.0E+06 5.05+00 1.36+00 1.7E+01 4.2E+02 2.2E+03 6.9E+02 1.2E+04 3.0E+0S 1.2E+02 6.9E+02 1.2E+04 3.0E+05 

Silver 0 2.4E+00 - - - 1.4E+01 - - - 5.9E-01 - - - 2.6E+02 - - - •ME+01 - - -
Sulfate P - - 2.5E+05 - - - 1.8E+08 - - - 2.56+04 - - - 1.8E+07 - - - 1.8E+07 -
1.1,2,2-Tetrachloroeihanec 

P - - 1.7E+00 4.0E+01 - - 2.EE+03 6.1E+04 - - 1.76-01 4.0E+00 - - 2.6E+02 6.1E+03 - - 2.6E+02 6.1E+03 

Tetrachloroethylenec 

P - - 6.9E+00 3.3E+01 - - 1.0E+04 5.06*04 - - 6.9E-01 3.3E+00 - - 1.0E+03 S.OE+03 - - 1.0E+03 S.OE+03 

Thallium 0 - - 2.4E-01 4.7E-01 - - 1.7E+02 3.4E+02 - - 2.45-02 4.7E-02 - - 1.7E+01 3.4E+01 - - 1.7E+01 3.4E+01 

Toluene P - - S.1E+02 S.OE+03 - - 3.7E+05 4.3E+06 - - 5.16*01 6.0E+02 - - 3.7E+04 4.3E+05 - - 3.7E+04 4.3E+05 

Total dissolved solids 0 - - 5.0E+05 - - - 3.GE+08 - - - 5.0E+04 - - - 3.6E+07 - - - 3.6E+07 -
Toxaphene c 

0 7.3E-01 2.0E-04 2.8E-03 2.8E-03 4.2E+00 7.0E-02 4.2E+00 4.2E+00 1.85-01 5.06-05 2.86-04 2.8E-04 8.0E+01 2.8E-02 4.2E-01 4.2E-01 4.2E+00 2.8E-02 4.2E-01 4.2E-01 

Tributyitin 0 4.6E-01 7.2E-02 - - 2.6E+00 2.5E+01 - - 1.26-01 1.86-02 - - 5.1E+01 9.9E+00 - - 2.6E+00 9.9E+00 - -
1,2.4-Trichlorobenzene 0 - - 3.5E+01 7.0E+01 - - 2.5E+04 5.0E+04 - - 3.56*00 7.0E+00 - - 2.5E+03 S.OE+03 - - 2.5E+03 S.OE+03 

1.1.2-Trichloroethanec 

P - - 5.9E+00 1.6E+02 - - 8.9E+03 2.4E+05 - - 5.95-01 1.6E+01 - - 8.9E+02 2.4E+04 - - 8.9E+02 2.4E+04 

TPcbloroethylene c 

0 - - 2.5E+01 3.0E+02 - - 3.8E+04 4.5E+05 - - 2.55+00 3.0E+01 - - 3.8E+03 4.5E+04 - - 3.8E+03 4.5E+04 

2,4,6-Tncblorophenolc 

0 - - 1.4E+01 2.4E+01 _ _ 2.1E+04 3.6E+04 1.45+00 2.4E+00 2.1E+03 3.6E+03 2.1E+03 3.6E+03 
2-(2,4.5-Trichlorophenoxy) 
prppionic acid (Sihrex) 0 - - 5.0E+01 - - - 3.6E+04 - - - 5.05+00 - - - 3.6E+03 - - - 3.6E+03 -
Vinyl Chloride0 

P - - 2.5E-01 2.4E+01 - - 3.8E+02 3.6E+04 - - 2.55-02 2.4E+00 - - 3.8E+01 3.6E+03 - - 3.8E+01 3.6E+03 

Zinc P 9.7E+01 9.8E+01 7.4E+03 2.6E+04 5.6E+02 3.4E+04 5.3E+06 1.9E+07 2.46+01 2.56+01 7.45+02 2.6E+03 1.1E+04 1.4E+04 5.3E+05 1.9E+06 5.6E+02 1.4E+P4 5.3E+05 1.9E+0S 

Notes: Metal Target Value (SSTV) 

1. AD concentrations expressed as micrograms/Gter (ug/n, unless noted otherwise Antimony 4.0E+02 

2. Discharge flow Is highest monthly average or Form 2C maximum for Industries and design flow for Municipals Arsenic 7.2E+02 

3. Metals measured as Dissolved, unless specified otherwise Barium 1.4E+05 

4. "C" indicates a carcinogenic parameter Cadmium 7.0E+00 

S. Regular WLAs are mass balances (minus background concentration) using the % of stream flow entered above under Mixing Information. Chromium III 1.1E+03 

Antidegradation WLAs are based upoa a complete mix. Chromium VI 3.7E+OT 

6. Antideg. Baseline ~ (P25(WQC - background cone.) + background cope.) for acute and chronic Copper 2.SE+01 

= (0.1 (WQC - background cone.) + background cone.) for human health Iron 2.2E+D4 

7. WLAs established at the following stream flows: 1Q10 for Acute. 30Q10 for Chronic Ammonia, 7Q10 for Other Chronic, 30O5 for Non-carcinogens and Lead 2.1E+02 

Harmonic Mean for Carcinogens. To apply mixing ratios from a model set the stream flow equal to (mixing ratio - 1). effluent flow equal to 1 and 100% mix. Manganese 3.6E+03 

Mercury 3.2E+00 

Nickel 3.SE+02 

Selenium 4.6E+01 

Silver 5.4E+00 

Zinc 2.2E+02 

Note: do not use QL's lower than the 

minimum QL's provided In agency 

guidance 

page 4 of 12 WLA - OZGJdsx - Freshwater WLAs 4/8/2015 - 4:36 PM 

* 



FRESHWATER 
WATER QUALITY CRITERIA / WASTELOAD ALLOCATION ANALYSIS 

Facility Name: 

Receiving Stream: 

RAAP - 028 

New River 

Permit No.: VA0000248 

Version: OWP Guidance Memo 00-2011 (8/24/00) 

Stream Information Stream Flows Mixing Information Effluent Information 
Mean Hardness (as C a C 0 3 ) = 80.3 mg/L 1 0 1 0 (Annual) = 458 MGD Annual - 1 0 1 0 Mix = 0.56 % Mean Hardness (as CaC03) = 80.3 mg/L 

9 0 % Temperature (Annual) = 22.3 deg C 7 0 1 0 (Annual) = 570 MGD - 7 Q 1 0 M i x = 33.02 % 9 0 % Temp (Annual) = 22.3 deg C 

90% Temperature (Wet season) = 16.3 deg C 3 0 0 1 0 (Annual) = 660 MGD -30Q10MLx = 37.69 % 9 0 % Temp (Wet season) = 16.3 deg C 

90% Maximum pH = 8.3 SU 1O10 (Wet s e a s o n ) : 539 MGD Wet Season - 1Q10 Mix = 0.56 % 9 0 % Maximum pH = 8.3 SU 

10% Maximum pH = 7.3 SU 3 0 0 1 0 (Wet season) 1091 MGD - 3 0 Q 1 0 M l x = 37.69 % 10% Maximum pH = 7.3 SU 

Tier Designation (1 or 2) = 2 3 0 0 5 = 741 MGD Discharge Flow = 0.07 MGD 

Public Water Supply (PWS) Y/N? = y Harmonic Mean = 1556 MGD 

Trout Present Y/N? = y 

Earty Life Stages Present Y/N? = y 

Parameter 

(ug/1 unless noted) 

Background Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations Parameter 

(ug/1 unless noted) 

Background 

Acute I Chronic HH (PWS) HH Acute Chronic HH(PWS)| HH Acute | Chronic HH(PWS)| HH Acute | Chronic HH (PWS) | HH Acute Chronic HH(PWS) | HH 
Acenapthene 0 - - 6.76*02 9.96*02 - - 7.1E*06 1.0E+07 - - 6.7E+01 9.9E+01 - - 7.1E+05 1.0E+06 - _ 7.1E+05 1.0E+06 
Acrolein 0 - - 6.16*00 9.35*00 - - 6.5E+04 9.8E+04 - - 6.1E-01 9.3E-01 - - 6.5E+03 9.8E+03 _ _ 6.5E+03 9.8E+03 
AcrylonHrilec 

0 - - 5.1 E-01 255*00 - - 1.1E+04 S.6E+04 - - 5.1E-02 2.5E-01 - - 1.1E+03 S.6E+03 _ _ 1.1E+03 5.6E+03 
AJdrin c 

Ammonla-N (mg/1) 
0 3.0E+0P - 4.9E-04 5.0E-04 1.16*02 - 1.1E+01 1.1E+01 7.5E-01 - 4.9E-05 S.OE-05 4.9E+03 1.1E+00 1.1E+00 1.1E+02 - 1.1E-KI0 1.1E+00 

(Yearly) 
Ammonla-N (mg/1) 

0 3.15E+PP 923E-P1 - - 1.195*02 3285*03 - - 7.87E-01 2.31 E-01 - - 5.15E+03 2.18E+03 - - 1.19E+02 2.18E+03 - -
(High Flow) 0 3.15E+PP 1.36E+00 - - 1.395*02 7.985*03 - - 7.87E-01 3.40E-01 _ _ 6.06E+03 529E+03 1.39E+02 5.29E+03 
Anthracene 0 - - 8.36*03 4.05*04 - - B.8E+07 42E+08 - - 8.3E+02 4.0E+03 - - 8.8E+06 4.2E+07 - - 8.6E+0$ 4JE+07 
Antimony 0 - - 5.65*00 6.45*02 - - 5.9E-KI4 6.8E+06 - - 5.6E-01 6.4E+01 - - 5.9E+03 6.8E+05 - - S.9E+03 6.8E+05 
Arsenic 0 3.4E+P2 1.5E4P2 1.05*01 - 1.35*04 4.06*05 1.1Et05 - 8.5E+01 3.8E+01 1.0E+00 - 5.6E+05 3.1E+0S 1.1E+04 _ 1.3E+04 3.1E+05 1.1E+04 _ 
Barium 0 - - 205*03 - - - 2.1E+07 - - - 2.0E-M12 - - - 2.1E+06 _ _ _ 2.1E406 _ 
Benzene c 

0 - - 226*01 5.15*02 - - 4.9Et05 1.1E+07 - - 2JZE+00 5.1E+01 - _ 4.9E+04 1.1E*06 _ _ 4.9E+04 1.1E+06 
Benzidine0 

p - - 8.6E-04 2.0E-03 - - 1.9E*01 4.4E+01 - - 8.6E-05 2.0E-04 - - 1.9E+00 4.4E+00 - _ 1.9E+00 44E+00 
Benzo (a) anthracene 0 

p - - 3.8E-02 1.8E-01 - - 8.4E+02 4.0E+03 - - 3.6E-03 1.8E-02 - - 8.4E+01 4.0E+02 _ _ 8.4E+01 4.0E+02 
Benzo (b) fluoranthene ° 0 - - 3.8E-02 1.8E-01 - - 8.4E+02 4.0E+03 - - 3.8E-03 1.8E-02 - - 8.4E+01 4.0E+02 _ _ 8.4E+01 4.0E+02 
Benzo (k) fluoranlhene ° p - - 3.8E-02 1.8E-01 - - 8.4E+02 4.0E+03 - - 3.8E-03 1.8E-02 - - 8.4E+01 4.0E+02 - - 8.4E+01 4.0E+02 
Benzo (a) pyrene ° p - - 3.8E-02 1.8E-01 - - 8.4E+02 4.0E+03 - - 3.8E-03 1.8E-02 - - 8.4E+01 4.0E+02 _ _ 8.4E+01 4.0E+02 
Bls2-Chk>roethyl Ether 0 

0 - - 3.0E-01 5.36*00 - - S.7E+03 1.2E+05 - - 3.0E-02 5.3E-01 - - 6.7E+02 1.2E+04 _ _ 8.7E+02 1JE+04 
BlsZ-Chloroisopropyl Ether p - - 1.46*03 6.55*04 - - 1.5E+07 6.9E+08 - - 1.4E+02 6.5E+03 - - 1.5E+06 6.9E+07 _ _ 1.SE+06 6.9E+07 
Bis 2-Ethyihexyl Phthalate 0 

p - - 126*01 225*01 - - 2.7E+05 4.9E+0S - - 12E+00 22E+00 - - 2.7E+04 4.9E+04 - - 2.7E-H14 4.9E+04 
Bromofomt c 

p - - 4.35*01 1.45*03 - - 9.6E+05 3.1E+07 - - 4.3E+00 1.4E+02 - - 9.6E+04 3.1E+06 _ _ 9.6E+04 3.1E+05 
Butylbenzylphthalate 0 - - 1.55*03 1.96*03 - - 1.6E+07 2.0E+07 - - 1.5E+02 1.9E+02 - - 1.6E*06 2.0E+06 _ _ 1.6E+06 2.0E+06 
Cadmium 0 3.1E+00 9.5E-01 5.06*00 - 1.25*02 2.65*03 S.3E+04 - 7.7E-01 2.4E-01 5.0E-01 - S.OE+03 1.9E+03 S.3E*03 1.2E+02 1.9E+03 S.3E403 
Carbon Tetrachloride 0 

0 - - 2.35*00 1.66*01 - - 5.1E»04 3.6E+0S - - 2.3E-01 1.6E+0Q - _ 5.1E+03 3.66*04 _ _ 5.1E+03 3.6E+04 
Chlordane ° 0 2.4E+P0 4.3E-P3 8.0E-03 8.1E-03 9.06*01 125*01 1.8E+02 1.8E+02 6.0E-01 1.1E-03 8.0E-04 8.1 E-04 3.9E+03 B.8E+00 1.8E+01 1.8E*01 9.0E+01 8.8E+O0 1.8E+01 1.8E+01 
Chloride 0 8.6E+05 2.3E+PS 256*05 - 326*07 6.25*08 2.6E+09 - 2L2E+05 5.8E404 2.SE+04 - 1.4E+09 4.7E+0S 2.6E+08 _ 3.2E+07 4.7E-MJB 2.6E+08 
TRC 0 1.9E+P1 1.1E+P1 - - 7.26*02 3.05*04 - - 4.8E+00 2.8E*00 - - 3.1E+04 Z2E+04 _ _ 7.2E+02 2.2E+04 
Chlorobenzene p - - 1.35*02 1.66*03 - - 1.4E+0S 1.7E*07 - - 1.3E+01 1.6E+02 - - 1.4E*05 1.7E+06 - - 1.4E*«5 1.7E+06 
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Parameter 

(ug/1 unless noted) 

Background Water Quality Criteria Wasteload Allocations Antidegradation Baseline > Antldegradallon Allocations Most Limiting Allocations Parameter 

(ug/1 unless noted) 

Background 

Acute | Chronic HH(PWS)| HH Acute Chronic | HH(PWS)| HH Acute | Chronic HH (PWS) | HH Acute | Chronic HH (PWS) | HH Acute I Chronic HH (PWS) | HH 
Chlorodibromomethanec 

P - - 4.06*00 1.35+02 - - 8.9E+04 2.9E+06 - - 4.0E-01 1.35+01 - - 8.95+03 295+05 _ 8.9E+P3 2.9E+0S 
Chloroform 0 - - 3.46*02 1.15+04 - - 3.6E-HJ6 1.2E+08 - - 3.45+01 1.16+03 - - 3.65+05 126+07 _ _ 3.6E+0S 1.2E+07 
2-Chloronaphthalene 0 - - 1.06*03 1.65*03 - - 1.1E+07 1.7E+07 - - 1.05+02 1.66+02 - - 1.16*06 1.75+06 _ _ 1.1EH16 1.7E406 
2-Chlorophenol 0 - - 8.1E+01 1.56*02 - - 8.6E+05 1.6E+06 - - 8.15+00 1.56+01 - - 8.66+04 1.65+05 _ _ 8.6E+P4 1.6E+05 
Chlorpynfos 0 8.3E-02 4.1E-02 - - 3.1E+00 1.1E+02 - - 2.1E-02 1.0E-O2 - _ 1.4E+02 8.36*01 _ _ 3.15+00 8.3E+01 
Chromium III 0 4.8Et02 626*01 - - 1.8E+04 1.7E+05 - - 1.2E+02 1.56+01 - _ 7.8E+05 1.36+05 _ _ 1.86+04 1.3E+05 
Chromium V) 0 1.6E+01 1.16*01 - - 6.0E+02 3.0E*04 - - 4.0E+00 2.86+00 _ _ 2.6E404 225+04 8.06+02 2.2E+04 
Chromium. Total 0 - - 1.0E*02 - - - 1.1EX36 - - - 1.06*01 - - _ 1.16*05 _ _ 1.1E+0S 
Chryseoe c 0 - - 3.8E-03 1.85-02 - - 8.4E+01 4.0E+02 - - 3.8E-04 1.85-03 - - 8.46*00 4.05+01 _ _ 8.4E+00 4.0E+01 
Copper 0 1.1E*01 7.45-fOO 1.3E*03 - 4.1E+02 2.0E+04 1.4E+07 - 2.7E+00 1.96+00 1.36+02 - 1.8E*04 1.56+04 1.46*06 _ 4.16+02 1.5E*04 1.4E«06 
Cyanide. Free 0 2.26*01 5.26*00 1.4E*02 1.66*04 8.3E+02 1.4E+04 1.5E+06 1.7E+08 5.5E*00 1.35+00 1.46+01 1.65+03 3.6E+04 1.15+04 1.56*05 1.75+07 8.36+02 1.1E+04 1.5E+05 1.7E+07 
D D D C 0 - - 3.1 E-03 3.1E-03 - - 6.9E+01 6.9E+01 - - 3.16-04 3.15-04 - - 6.9E*00 6.95+00 - _ 6.9E+00 6.9E+00 
D D E C 0 - - 22E-03 2.2E-03 - - 4.9E-HH 4.9E+01 - - 2.25-04 225-04 - - 4.9E*00 4.96+00 - _ 4.9E+00 4.9E+00 
D D T C 

0 1.1E+00 1.06-03 2.2E-03 2.2E-03 4.1E+01 2.7E+00 4.9E+01 4.9E+01 2.8E-01 2.5E-04 2.25-04 225-04 1.8E+03 2.06+00 4.9E*00 4.96+00 4.16+01 2.0E+P0 4.9E+00 4.9E+00 
Demeten 0 - 1.0E-01 - - - 2.7E+02 - - - 2.56-02 - - - 2.06+02 _ _ _ 2.0E+02 
Dlazinon P 1.7E-01 1.7E-01 - - 6.4E+00 4.6E+02 - - 4.3E-02 4.35-02 _ _ 2.8E+02 3.55+02 0 /6+00 3.5E+P2 
Dibenz(a,h)anthraeene c 

P - - 3.8E-02 1.8E-01 - - 8.4E+02 4.0E+03 - - 3.85-03 1.85-02 - _ 8.46*01 4.05+02 _ 8.4E+01 4.0E+02 
1,2-Dichlore benzene P - - 4.2E+02 1.3E+03 - - 4.4E*0S 1.4E+07 - - 425+01 1.36+02 - - 4.46+05 1.45+06 _ 4XE+0S 1.4E»0S 
1,3-Dichlprp benzene 0 - - 3.2E+02 9.65*02 - - 3.4E+06 1.0E+07 - - 3.25+01 9.66+01 - - 3.46*05 1.06+06 _ 3.4E+05 1.0E*06 
1,4-Dichlprpbenzene P - - 6.36*01 1.95+02 - - 6.7E+05 2.0E-KJ6 - - 6.35+00 1.96+01 _ 6.76+04 206+05 6.7E+04 2.PE+PS 
3.3-Dichloro benzidine^ 0 - - 2.1 E-01 2.8E-01 - - 4.7E+03 6 jE+03 _ 215-02 2.86-02 4.76+02 626+02 4.7E+02 6.2E+P2 
Diehlorobromomethane c 

0 - - 5.56+00 1.75+02 - - 12E+05 3.8E+0G - - 5.55-01 1.76+01 _ 

_ • 
1.26+04 3.86+05 1.2E+04 3.8E+05 

1,2-Dichloroethanec 

0 - - 3.86+00 3.7E+02 - - 8.4E+04 8.2E+06 - - 3.85-01 3.76+01 - _ 6.45+03 825+05 8.4E+P3 8.2E+0S 
1.1-Dichloroethylene 0 - - 3.36*02 7.15+03 - - 3.5E+06 7.5E+07 - - 3.36+01 7.16+02 - - 3.55+05 7.55+06 _ 3.5E+0S 7.SE+06 
1 .2-trans-dichloroethylene 0 - - 1.46*02 1.05+04 - - 1.5E+0S 1.1E+08 - - 1.46+01 1.05+03 - _ 1.56+05 1.15+07 1.5E+05 1.1E+07 
2,4-Dichloro phenol 0 - - 7.76*01 2.95+02 - _ 8.2E+05 3.1E+06 7.76+00 295+01 8.26+04 3.15+05 8.2E+04 3.1E+05 
2,4-Oichlorophenoxy 

8.2E+04 3.1E+05 

acetic acid (2.4-0) 0 - - 1.06*02 - - - 1.1E+0S - - - 1.06+01 - - _ 1.16+05 _ 1.1E+0S 
1.2-Dlchloropropanec 

0 - - 5.0E*00 1.56+02 - - 1.1E+0S 3.3E+06 - - 5.06-O1 1.55+01 - _ 1.15+04 3.36+05 1.1E+04 3.3E+05 
1,3-Dlchloroprppene c 

0 - - 3.4E*00 2.1E+02 - - 7.6E+04 4.7E+06 - - 3.4E-01 215+01 - _ 7.65+03 4.76+05 7.6E+03 4.7E+05 
Dleldrin c 

0 2.4E-01 5.6E-02 S.2E-04 5.4E-04 9.0E+00 1.5E+02 1J2E+81 1.2E+01 6.0E-02 1.4E-02 5.2E-05 5.45-05 3.9E+02 1.16+02 125+00 126+00 9.06+00 1.1E+02 1.2E+00 1.2E*00 
Diethyl Phthalate p - - 1.7E*04 4.46+04 - - 1.8E+08 4.7E+08 - - 1.7E+03 4.46+03 - _ 1.85+07 4.76+07 1.8E+07 4.7E»07 
2.4-Dimelhylphenol p - - 3.8E*02 8.56*02 - - 4.0E+0G 9.0E+0S - - 3.8E+01 8.55+01 - _ 4.05+05 9.05+05 4.0E-W5 9.0E+05 
Dimethyl Phthalate p - - 2.7E*0S 1.16*06 - - 2.9E+09 1.2E+10 - - 2.7E+04 1.16+05 -

_ • 
2.95+08 1.26+09 2.9E+08 1.2E+09 

Di-rvButyl Phthalate p - - 2.0E*03 4.55*03 - - 2.1E+07 4.8E+07 - - 2.0E+02 4.55+02 - _ 2.15+06 4.86+06 2.1E+06 4.8E+06 
2.4 Din'rtrophenol p - - 6.9E+01 5.35*03 - - 7.3E+05 5.6E+07 - - 6.95+00 5.36+02 _ 7.35+04 5.66+06 7.3E+04 5.6E+06 
2-Methyl-4.6-Dinitrophenol p - - 1.3E+01 2.85*02 - - 1.4E+05 3.0E+06 - - 1.36*00 285+01 _ _ 1.45+04 3.06+05 1.4E+04 3.0E+05 
2.4-Din'rtrotoluene c 

Dloxln 2,3.7,8-
0 - - 1.16*00 3.45*01 - - 2.4E+04 7.6E+05 - - 1.16-01 3.45+00 - - 246+03 7.66+04 - - 2.4E+03 7.6E+04 

tetrachlorodibenzo-p-dioxin 0 - - 5.0E-08 5.1E-08 - - 5.3E-04 5.4E-04 _ _ 5.05-09 5.164)9 5.354)5 5.45-05 _ 5.3EJ35 5.4E-05 
1,2-Diphenylhydrazinec 

0 - - 3.6E-01 2.06+00 - - 8.0E+03 4.4E+04 - - 3.65-02 2054)1 - _ 8.06+02 4.45+03 8.0E+02 4.4E+03 
Afpha-Endosulfan 0 2.2E-01 S.6E-02 6.25*01 8.95+01 8.3E+00 1.SE+02 6.6EMK 9.4E*0S 5.5E-02 1.4E-02 626+00 8.95+00 3.6E+02 1.15+02 6.66+04 9.46+04 8.36+00 1.1E+P2 6.GE+04 9.4E+04 
Beta-Endosulfan 0 2.2E-01 5.6E-02 6 j 5 * 0 1 8.95+01 8.3E+00 1.5E+02 6.6E+05 9.4E+05 5.5E-02 1.4E-02 625+00 8.95+00 3.6E+02 1.15+02 6.65+04 9.46*04 8.36+00 1.1EHJ2 6.6E+04 9.4E+04 
Alpha + Beta Endosulfan p 2.2E-01 5.66-02 - - 8.3E+00 1.SE+02 - - 5.5E-02 1.4E-02 - - 3.6E+02 1.16+02 8.36+00 1.1E+02 
Endosulfan Sulfate 0 - - 6.25*01 8.95+01 - - 6.6E+05 9.4E+05 - - 625+00 8.95+00 - _ 6.65+04 9.45*04 6.6E+04 9.4E+04 
Endrin p 8.6E-02 3.6E-02 5.9E-02 6.0E-02 3.2E+00 9.7E+01 6.2E+02 6.4E+02 2.2E-02 9.0E-03 5.95-03 6.05-03 1.4E+02 7.35+01 625*01 6.45*01 3.25+00 7.3E+01 6.2E+01 6.4E+01 
Endrin Aldehyde p - - 2.9E-01 3.0E-01 - - 3.1E*03 3.2E+03 - - 2.95-02 3.05-02 - - 3.15*02 326*02 - - 3.1E+02 3.2E+02 
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Parameter Background Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations 

(ug/1 unless noted) Cone. Acute | Chronic HH (PWS)| HH Acute Chronic | HH (PWS) | HH Acute | Chronic | HH(PWS)| HH Acute Chronic | HH (PWS) | HH Acuta Chronic | HH(PWS) | HH 

Ethylbenzene 0 - - 5.36+02 2.15+03 - - 5.66+06 225+07 - - S.3E+01 2.1E+02 - - 5.GE+05 2jE+0G - - 5.6E+05 2.2E+0G 

Fluoranthene 0 - - 1.36+02 1.45+02 - - 1.4E+06 1.56+06 - - 1.3E+01 1.4E+01 - - 1.4E+05 1.5E+05 - - 1.4E+05 14E+05 

Fluorene P - - 1.16+03 5.36+03 - - 1.2E+07 5.65+07 - - 1.1E+02 5.3E+02 - - 1.2E+06 5.6E+05 - - 1.2E+0S 5.8E+0G 

Foaming Agents P - - 5.06+02 - - - 5.3E+06 - - - 5.0E+01 - - - 5.3E+05 - - - S.3E+05 -
Guthlon P - 1.0E-02 - - - 276+01 - - - 2.SE-03 - - - 2.0E+01 - - - 2.0E+01 - -
Heptachlor c 

0 5.26-01 3.8E-03 7.95-04 7.95-04 2.05+01 1.06+01 1.86+01 1.85+01 1.3E-01 9.5E-04 7.9E-05 7.9E-05 8.5E+02 7.7E+00 1.8E+00 1.8E+00 2.0E+01 7.7E+00 1.8E+00 1.8E+00 

Heptachlor Epoxide 0 

P 5.26-01 3.8643 3.9E-04 3.95-04 2.06+01 1.05+01 8.76+00 8.75+00 1.3E-01 9.5E-04 3.9E-05 3.9E-05 8.5E+02 7.7E+00 8.7E-01 8.7E-01 2.0E+01 7.7E+00 S.7E4H 8.7E-01 

Hexachlorobenzenec 

P - - 2.8E-03 2.95-03 - - 626*01 6.46+01 - - 2.8E-04 2.9E-04 - - 6.2E+00 6.4E+00 - - 6.2E+O0 6.4E+00 

HexachIarobutadienec 

0 - - 4.4E+00 1.86+02 - _ 0.86+04 4.06+06 - - 4.4E-01 1.8E+01 - - 9.8E+03 4.0E+05 - - 9.SE+03 4.0E+05 

Hexaehlorocyclohexane 

A)pha-BHCC 

0 - - 2.6E-02 4.95-02 - - 5.86*02 1.16+03 - - 2.6E-03 4.9E-03 - - 5.8E+01 1.1E+02 - - 5.8E+01 1.1E+02 

Hexachlorocyclphexane 

Beta-BHC" 0 - - 9.1E-02 1.75-01 - - 2.06*03 3.85+03 - - 9.1E-03 1.7E-02 - - 2.0E+02 3.8E+02 - - 2.0E+02 3.8E+02 

Hexaehlorocyclohexane 

Gamma-BHCC (Lindane) 0 9.56-01 - 9.8E-01 1.85+00 3.65+01 - 225*04 4.06+04 2.4E-01 - 9.BE-02 1.8E-01 1.GE+03 - 2.2E+03 4.0E+03 3.6E+01 - 2.2E+03 4.0E+03 

Hexachlorocyclopentadlene 0 - - 4.0E+01 1.16+03 - - 4.26*05 125+07 - - 4.0E+00 1.1E+02 - - 4.2E+04 12E+0G - - 4.2E+01 1.2E+06 

Hexachloroethane0 0 - - 1.4E+01 3.35+01 - - 3.16*05 7.35+05 - - 1.4E+00 3.3E+00 - - 3.1E+04 7.3E+04 - - 3.1E+04 7.3E+04 

Hydrogen Sulfide 0 - 2.06+00 - - - 5.46+03 - - - 5.0E-01 - - - 4.1E+03 - - - 4.1E+03 - -
Indeno (1,2,3-cd) pyrene c 

0 - - 3.8E-02 1.86-01 - - 8.46+02 4.05+03 - - 3.8E-03 1.8E-02 - - 8.4E+01 4.0E+02 - - 8.4E+01 4.0E+02 

Irep 0 - - 3.05+02 - - - 326+06 - - - 3.0E+01 - - - 3.2E+05 - - - 3.2E+05 -
lsophorone c 

0 - - 3.55+02 9.65+03 - - 7.86+06 2.16+08 - - 3.5E+01 9.6E+02 - - 7.8E+0S 2.1E+07 - - 7.8E+05 2.1E+07 

Keppne 0 - O.OE+00 - - - O.OE+00 - - - O.OE+00 - - - O.OE+00 - - - O.OE+00 - -
Lead 0 9.06*01 1.0E+01 1.56+01 - 3.45+03 2.76+04 1.66+05 - 2.2E+01 2.6E+00 1.5E+00 - 1.5E+05 2.1E+04 1.6E+04 - 3.4E+03 2.1E+04 1.GE+04 -
Malathlen 0 - 1.0E-01 - - - 2.76+02 - - - 2.5E-02 - - - 2.0E+02 - - - 2.0E+02 - -
Manganese p - - 5.05+01 - - - 5.36+05 - - - 5.0E+00 - - - 5.3E+04 - - - 5.3E+04 -
Mercury p 1.46+00 7.7E-01 .- -- 5.35+01 2.1E+03 .- 3.5E-01 1.9E-01 - 2.3E+03 1.6E+03 - 5.3E+01 1.6E+03 -- --
Methyl Bromide 0 - - 4.76+01 1.56+03 - - 5.06*05 1.66+07 - - 4.7E+00 1.5E+02 - - 5.0E+04 1.6E+06 - - 5.0E+04 1.6E+0G 

Methylene Chloride c 

0 - - 4.66+01 5.95+03 - - 1.0E*06 1.35+08 - - 4.6E+00 S.9E+02 - - 1.0E+O5 1.3E+07 - - 1.0E+05 1.3E+07 

Methoxychkr 0 - 3.06-02 1.05+02 - - 8.16+01 1.1E*06 - - 7.5E-03 1.0E+01 - - 6.1E+01 1.1E+05 - - 6.1E+01 1.1E+05 -
Mlrex 0 - 0.06+00 - - - 0.06+00 - - - O.OE+00 - - - O.OE+00 - - - O.OE+00 - -
Nickel 0 1.56+02 1.76+01 6.15+02 4.65+03 5.75*03 4.56+04 6.5E+06 4.95+07 3.8E+01 4.2E+00 6.1E+01 4.6E+02 2.5E+05 3.4E+04 6.5E+05 4.9E+06 S.7E+03 3.4E+04 6.5E+05 4.9E+06 

Nitrate (as N) p - - 1.05+04 - - - 1.16*08 - - - 1.0E+03 - - - 1.1E+07 - - - 1.1E+07 -
Nitrobenzene p - - 1.76+01 6.95+02 - - 1.86+05 7.35+06 - - 1.7E+00 6.9E+01 - - 1.8E+04 7.3E+05 - - 1.8E+04 7.3E+05 

N-Nitrosodimethylam!nec 

' 0 - - 6.96-03 3.05+01 - - 1.56+02 6.76+05 - - 6.9E-04 3.0E+00 - - 1.5E+01 6.7E+04 - - 14E+01 G.7E+04 

N-Nitrosodlphenylamlnec 

0 - - 3.35+01 6.05+01 - - 7.35+05 1.35+06 - - 3.3E+00 6.0E+00 - - 7.3E+04 1.3E+05 - - 7.3E+04 •UE+05 

N-Nttrosodi-n-propylaminec 

0 - - 5.05-02 5.15+00 - - 1.15+03 1.15+05 - - 5.0E-03 5.1E-01 - - 1.1E+02 1.1E+04 - - 1.1E+02 1.1E+04 

Nonylphenol p 2.8E+01 6.66+00 - - 1.16*03 1.8E+04 - - 7.0E+00 1.7E+00 - - 4.GE+04 1.3E+M - - 1.1E+03 1.3E+04 - -
Parathlon 0 6.SE-02 1.36-02 - - 2.46*00 3.5E+01 - - 1.6E-02 3.3E-03 - - 1.1E+02 2.6E+01 - - 2.4E+00 2.6E+01 - -
PCBTctaf 0 - 1.46-02 6.46-04 6.45-04 - 3.8E+01 1.45+01 1.45+01 - 3.5E-03 6.4E-05 6.4E-05 - 2.9E+01 1.4E+00 1.4E+00 - 2.9E+01 1.4E+00 •UE+OO 

Pentachlorophenol c 

0 1.2E+01 9.05+00 2.76+00 3.06+01 4.46+02 2.46+04 6.05+04 6.76+05 2.9E+00 2.3E+00 2.7E-01 3.0E+00 1.9E+04 1.8E+04 6.0E+03 6.7E+04 4.4E+02 1.8E+04 S.OE+03 G.7E+04 

Phenol 0 - - 1.05+04 8.65+05 - - 1.16+08 9.16+09 - - 1.0E+03 8.6E+04 - - 1.1E+07 9.1E+08 - - 1.1E+07 9.1E+08 

Pyrene 0 - - 8.35+02 4.06+03 - - 8.85+06 4.26+07 - - 8.3E+01 4.0E+02 - 8.8E+05 4.2E+05 - - 8.8E+05 4.2E+0G 

Radionuclides p 
Gross Alpha Activity 

(pen.) p 1.56+01 1.65+05 1.5E+00 1.6E+04 1.6E+04 
Beta and Photon Activity 

(mrenVyr) 0 - - 4.05+00 - - - 425+04 - - - 4.0E-01 - - - 4.2E+03 - - - 4.2E+03 -
Radium 226 + 228 (pCI/L) 0 - - 6.06+00 - - - 5.35+04 - - - S.OE-01 - - - 5.3E+03 - - - S.3E+03 -
Uranium (ug/1) p - - 3.06+01 - - - 3.26+05 - - - 3.0E+00 - - - 3.2E+04 - - - 3.2E+04 -
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Parameter Background Water Quality Criteria Wasteload Allocations Antidegradalion Baseline Antidegradation AJIocallons Most Limiting Allocations 

(ug/1 unless noted) Cone. Acute | Chronic HH(PWS)| HH Acute Chronic | HH (PWS) | HH Acute I Chronic HH(PWS)| HH Acute Chronic I HH (PWS) | HH Acute | Chronic HH (PWS) | HH 

Selenium. Total Recoverable P 2.0E+01 5.0E*00 1.7E+02 4.2E+03 7.5E+02 1.3E+04 1.8E+06 4.4E+07 5.0E+00 1.3E+00 1.7E+01 4.25+02 3.3E+04 1.0E+04 1.8E+05 4.4E+06 7.SE+02 1.0E+04 1.8E+05 4.4E+06 

Silver P 2.4E+00 - - - 8.9E+01 - - - 5.9E-01 - - - 3.9E+03 - - - 8.9E+01 - - -
Sulfate 0 - - 2.5E+05 - - - 2.6E+09 - - - 2.5E+04 - - - 2.6E+08 - - - 2.6E+08 -
1.1,2.2-Tetrachloroethanec 

0 - - 1.7E+00 4.0E+01 - - 3.8E*04 8.9E+05 - - 1.7E-01 4.05+00 - - 3.8E+03 8.9E-KJ4 - - 3.SE+03 8.9E+04 

Tetrachteroethylene0 

P - - 6.9E+00 3.3E+01 - - 1.5E+0S 7.3E+05 - - 6.9E-01 3.36+00 - - 1.5E+04 7.3E+04 - - 1.SE+04 7.3E+04 

Thallium P - - 2.4E-01 4.7E-01 - - 2.SE+03 S.OE+03 - - 2.4E-02 4.76-02 - - ZSE+02 S.OE+02 - - 24E+02 5.0E+02 

Toluene 0 - - S.1E+02 6.0E+03 - - 5.4E»06 6.4E+07 - - 5.1E+01 6.05+02 - - 5.4E+05 6.4E+06 - - S.4E+05 6.4E*06 

Total dissolved solids 0 - - 5.0E+05 - - - 5.3E+09 - - - 5.0E+04 - - - S.3E408 - - - 5.3E+08 -
Toxaphene c 

0 7.3E-01 2.0E-04 2.8E-03 2.8E-03 2.7E+01 5.4E-01 G2E+01 6.2E+01 1.8E-01 5.0E-05 2.8E-04 2.86-04 1.2E+03 4.1E-01 6.2E+00 6.2E+00 2.7E+01 4.1 E-01 6.2E+00 6.2E+00 

TributyHIn 0 4.6E-0T 7.2E-02 - - 1.7E+01 1.9E+02 - - 1.2E-01 1.8E-02 - - 7.5E+02 1.5E+02 - - 1.7E+01 1.SE+02 - -
1,2.4-Trichlorobenzene 0 - - 3.5E+01 7.0E+01 - - 3.7E*05 7.4E+05 - - 3.5E+00 7.05+00 - - 3.7E+04 7.4E+04 - - 3.7E+04 7.4E+04 

1,1.2-Trlchloroethanec 

0 - - S.9E+00 1.6E+02 - - 1.3E+05 3.6E+06 - - 5.9E-01 1.65+01 - - 1.3E+04 3.6E+05 - - 1.3E+04 3.SE+05 

Trichleroefhylene c 

P - - 2.5E+01 3.0E+02 - - 5.6E+05 6.7E+06 - - 2.5E+00 3.06+01 - - S,6E+04 6.7E+05 - - S.6E+04 S.7E+05 

2.4,6-Trichlorophenolc 

0 - - 1.4E+01 2.4E+01 _ _ 3.1E+0S S.3E+05 _ _ 1.4E+00 2.45+00 _ - 3.1E+04 5.3E+04 _ - 3.1E+04 5JE+04 

2-(2,4,&.Trlchlorophenoxy) 
propionic acid (Sitvex) 0 - - 5.0E+01 - - - S.3E+0S - - - 5.0E+00 - - - 5.3E+04 - _ - 5.3E+04 -
Vinyl Chloride0 

P - - 2.5E-01 2.4E+01 - - 5.6E+03 5.3E+05 - - 2.5E-02 2.46+00 - - 5.6E+02 5.3E+04 - - 5.6E+02 5.3E+04 

Zinc P 9.7E-MJ1 9.8E+01 7.4E+03 2.6E+04 3.7E+03 2.6E+05 7.8E+07 2.8E+0S 2.4E+01 2.5E+01 7.4E+02 2.65+03 1.6E+05 2.0E+05 7.8E+06 2.8E+07 3.7E+03 2.0E+05 7.8E+06 2.8E+07 

Notes: Metal Target Value (SSTV) 

1. All concentrations expressed as micrograms/titer (ug/1), unless noted otherwise Antimeny 5.3E+03 

2. Discharge flow is highest monthly average or Form 2C maximum for Industries and design flow for Municipals Arsenic 5.1E+03 

3. Metals measured as Dissolved, unless specified etherwise Barium 2.1E+06 

4. "C" indicates a carcinogenic parameter Cadmium 4.6E+01 

5. Regular WLAs are mass balances (minus background ccpcentraticp) using the % of stream flow entered above under Mixing Information. Chromium III 7.2E+03 

Antidegradation WLAs are based upon a complete mix. Chromium VI 2.4E+02 

6. Antldeg. Baselipe = (0_25(WOC - backgrouod cone.) + background cone.) for acute and chronic Copper 1.GE+02 

~ (0.1 (WQC - background cone.) + background cone.) for human health Iron 3.2E+05 

7. WLAs established at the following stream flows: 10.10 for Acute, 30Q10 for Chronic Ammonia, 7Q10 for Other Chronic, 30Q5 for Non*carclnogens and Lead 1.4E+03 

Harmonic Mean for Carcinogens. To apply mixipg ratios from a model set the stream flow equal to (mixing ratio - 1), effluent flow equal to 1 and 100% mix. Manganese S.3E+04 

Mercury 2.1E+01 

\ Nickel 2.3E+03 

Selenium 3.0E+02 

Silver 3.GE+01 

Zinc 1.5E+03 

Note: do not use QL's tower than the 

minimum QL's provided In agency 

guidance 
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FRESHWATER 
WATER QUALITY CRITERIA / WASTELOAD ALLOCATION ANALYSIS 

Facility Name: RAAP - 029 

Receiving Stream: New River 

Permit No.: VA0000248 

Version: OWP Guidance Memo 00-2011 (8/24/00) 

S t r e a m In format ion Stream Flows Mixing Information Effluent Information 
Mean Hardness (as C a C 0 3 ) = 80.3 mg/L 1Q10 (Annual) = 440 MGD Annual - 1 Q 1 0 Mix = 1.84 % Mean Hardness (as CaC03) = 80.3 mg/L 

90% Temperature (Annual) = 22.3 deg C 7 0 1 0 ( A n n u a l ) : 550 MGD - 7 0 1 0 Mix = 100 % 90% Temp (Annual) = 22.3 deg C 

90% Temperature (Wet season) = 16.3 deg C 3 0 0 1 0 (Annual) = 638 MGD - 30Q10 Mix = 1 0 0 % 90% Temp (Wet season) = 16.3 deg C 

90% Maximum pH = 8.3. SU 1 0 1 0 (Wet s e a s o n ) : 520 MGD Wat Season - 1 0 1 0 Mix = 1.84 % 90% Maximum pH = 8.4 SU 

10% Maximum pH = 7.3 SU 3 0 0 1 0 (Wet season) 1058 MGD - 3 0 0 1 0 Mix = 100 % 10% Maximum pH = 7.9 SU 

Tier Designation (1 or 2) = 2 30QS = 717 MGD Discharge Flow = 0.795 MGD 

Public Water Supply (PWS) Y/N? = y Harmonic Mean = 1512 MGD 

Trout Present Y/N? = y 

Early Life Stages Present Y/N? = y 

Parameter Background Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations 

(ug/1 unless noted) Cone Acute | Chronic HH(PWS)| HH Acute Chronic HH(PWS)| HH Acute | Chronic HH(PWS)| HH Acute | Chronic | HH (PWS) | HH Acute | Chronic | HH (PWS) | HH 

Aeenapthene 0 - - 6.76+02 9.96+02 - - 6.0E+05 8.9E+05 - - 6.7E+01 9.9E+01 - - 6.0E+04 8.9E+04 - - 6.0E+04 8.9E+04 

Acrolein 0 - - 6.16+00 9.36+00 - - 5.5E+03 8.4E+03 - - 6.1E-01 9.3E-01 - - 5.5E+02 8.4E+02 _ - 6.5E+02 8.4E+02 

AcrytonHrilec 

0 - - 5.1 E-01 2.56+00 - - 9.7E+02 4.8E+03 - - 5.1E-02 2.5E-01 - - 9.7E+01 4.8E+02 - - 9.7E+01 4.8E+02 

AMr in 0 

Ammonla-N (mg/1) 
0 3.0E+00 - 4.9644 5.0E-04 3.46*01 - 9.3E-01 9.5E-01 7.5E-01 - 4.9E-05 S.OE-05 4.2E+02 - 9.3E-02 9.5E-02 3.46*01 - 9.3E-02 9.SE-02 

(Yearly) 
Ammonla-N (mg/T) 

0 3.105*00 9J3E-01 - - 3.476+01 7.41E+02 - - 7.87E-01 2.31E-01 - - 4.36E+02 1.85E+02 - - 3.476+01 1.8SE+02 - -
(High Flow) 0 3.11E+00 1.366+00 - - 4.056*01 1.81E+03 - - 7.876-01 3.40E-01 - - 5.16E+02 4.S2E+02 - _ 4.056*01 4J2E402 - _ 
Anthracene a - - 8.3E+03 4.0E+04 - - 7.5E+06 3.6E+07 - - 8.3E+02 4.0E+03 - - 7.5E+05 3.6E+05 - - 74E+0S 3.6E+0G 

Antimony 0 - - S.6E+00 6.4E+02 - - 5.1E+03 5.8E+05 - - S.6E-01 6.4E+01 - - 5.1E+02 5.8E-HM _ - 5.1E+02 5.8E+04 

Arsenic a 3.4E+02 1.5E+02 1.0E+01 - 3.86*03 1.0E+05 9.0E+03 - 8.5E+01 3.8E+01 1.0E+0O - 4.7E+04 2.6E+04 9.0E+02 - 3.0E*03 2.6E+04 9.0E+02 _ 
Barium 0 - - 2.0E+03 - - - 1.8E+06 - - - 2.0E+02 - - - 1.8E+05 - - - 1.8E+05 -
Benzene c 

0 - - 2.2E+01 5.1E+02 - - 4J2E-MJ4 9.7E+05 - - 2.2E+0O 5.1E+01 - - 4.2E+03 9.7E+04 - _ 4.2E+03 9.7E+04 
Benzidine0 

o . - - 8.6E-04 2.0E-03 - - 1.6E+00 3.8E+00 - - 8.6E-05 2.0E-04 - - 1.6E-01 3.8E-01 - - 1.6E-01 3.8E-01 
Benzo (a) anthracene c 

0 - 3.8E-02 1.8E-01 - - 7.2E+01 3.4E+02 - - 3.8E-03 1.8E-02 - - 7.2E+00 3.4E+01 _ _ 7.2E+0P 3.4E+01 
Benzo (b) fluoranthene0 

0 - - 3.8E-02 1.8E-01 - - 7.2E+01 3.4E+02 - - 3.8E-03 1.8E-02 - - 7.2E+00 3.4E+01 - _ 7.2E+00 3.4E+01 
Benzo (k) fluoranthene ° 0 - - 3.8E-02 1.8E-01 - - 7.2E+01 3.4E+02 - - 3.8E-03 1.8E-02 - - 7.2E+00 3.4E+01 - - 7.2E+00 3.4E+01 
Benzo (a) pyrene c 

0 - - 3.8E-02 1.8E-01 - - 7.2E+01 3.4E+02 - - 3.8E-03 1.8E-02 _ _ 7.2E+00 3.4E-MM 7.2E+00 3.4E+01 
Bis2-Chk>roethyl Ether 0 

0 - - 3.0E-01 5.36+00 - - 5.7E+02 1.0E+04 - - 3.0E-02 5.3E-01 - S.7E+01 1.0E+03 5.7E+01 1.PE+03 

Bis2-Chloroisopropyl Ether 0 - - 1.4E+03 6.5E+04 - - 1.3E+06 5.9E+07 - - 1.4E+02 6.5E+03 - _ 1.3E+0S 5.9E+06 _ _ 1.3E405 S.9E+0S 
Bis 2-Elhylhexyl Phthalate 0 

0 - - UE+01 2.26+01 - - 2.3E+04 4.2E+04 - - 12E+00 Z2E+00 - - 2.3E+03 42E+03 _ _ 2.3E+03 4.2E+03 
Bromoform ° 0 - - 4.3E+01 1.4E+03 - - 8JE+04 2.7E+06 - - 4.3E+00 1.4E+02 - - 8.2E+03 2.7E+0S - _ 8.2E+03 2.7E+05 

Butylbenzylphthalale 0 - - 1.SE+03 1.9E+03 - - 1.4E+06 1.7E+06 - - 1.5E+02 1.9E+02 - - 1.4E+05 1.7E+05 - - 1.4E+05 1.7E+0S 

Cadmium 0 3.1E+00 9.5E-01 S.OE+00 - 3.46*01 6.6E+02 4.SE+03 - 7.7E-01 2.4E-01 S.OE-01 - 4.2E+02 1.7E+02 4.5E+02 _ 3.46*01 1.7E+02 4.5E-M32 
Carbon Tetrachloride 0 

0 - - 2.3E+OO 1.66+01 - - 4.4E+03 3.0E+04 - - 2.3E-01 1.6E+00 - - 4.4E+02 3.0E+03 - - 4.4E+02 3.0E+03 
Ch!ordane° 0 Z4E+O0 4.3E-03 8.0E-O3 8.1E-03 2.76*01 3.0E+00 1.5E»01 1.5E+01 6.0E-01 1.1E-03 8.0E-04 8.1E-04 3.3E+02 7.4E-01 1.SE+00 1.5E+00 2.76+01 7.4E-01 1.SE+P0 14E+PP 
Chloride 0 8.6E+05 2.3E+0S 2.5E+05 - 9.66*06 1.6E+08 2.3E+08 - Z2E+05 5.8E+04 2.5E+04 - 1.2E+08 4.0E+07 2.3E+07 - 9.06*06 4.0E+07 2.3E+07 _ 
TRC 0 1.9E+01 1.1E+01 - - 2.16*02 7.6E+03 - - 4.8E+00 2.6E+00 - - 2.6E+03 1.9E+03 - - 2.16*02 1.9E+03 _ _ 
Chlorobenzene 0 - - 1.36+02 1.66+03 - - 1.2E+05 1.4E+0S - - 1.3E-HJ1 1.6E+02 - - 1.2E+04 1.4E+05 - - 1.2E-H34 1.4E»0S 
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Parameter Background Water Quafrly Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations 
(ug/1 unless noted) Cone. Acute | Chronic HH (PWS) | HH Acute Chronic HH (PWS) | HH Acute | Chronic HH (PWS) | HH Acute | Chronic | HH (PWS) | HH Acuta Chronic | HH (PWS) | HH 
Chlorodipromomethane" P - - 4.06+00 1.35+02 - - 7.6E+03 2.56+05 - - 4.0E-01 1.3E+01 - - 7.65+02 2.5E+04 _ _ 7.6E+02 25E+04 
Chloroform P - - 3.46+02 1.15+04 - - 3.1E+05 9.96+06 - - 3.4E+01 1.1E+03 - - ' 3.15+04 9.95+05 _ _ 3.16+04 9.9E+0S 
2-Chloronaphthalene P - - 1.05+03 1.66+03 - - 9.0E+05 1.46+06 - - 1.0E+02 1.6E+02 - - 9.05+04 1.45+05 - _ 9.0E+04 1.4E+05 
2-Chlorophenol P - - 8.16+01 1.56+02 - - 7.3E+04 1.45+05 - - 8.1E+00 1.SE+01 - - 7.36+03 1.46+04 _ _ 7.3E+03 1.4E+04 
Chlorpynfos 0 8.35-02 4.1E-02 - - 9.3E-01 2.8E+01 - - 2.1E-02 1.0E-02 - - 1.26+01 7.16+00 - - 9.3E-01 7.1E+00 _ _ 
Chromium III P 4.85*02 625+01 - - 5.3E+03 4.3E+04 - - 1.2E+02 1.5E+01 - - 6.65+04 1.15+04 - - 5.3E+03 1.1E+04 _ _ 
Chromium VI P 1.66+01 1.15+01 - - 1.8E*02 7.6E+03 - - 4.0E+00 2.8E+00 - - 2.25+03 1.95+03 _ _ 1.8E+02 1.9E+03 _ _ 
Chromium. Total 0 - - 1.06+02 - - - 9.0E+04 - - - 1.0E+01 - - _ 9.06+03 _ _ _ 9.0E+03 _ 
Chrysene c 

P - - 3.85-03 1.85-02 - - 7.2E+00 3.46+01 - - 3.8E-04 1.8E-03 - - 7.2E-01 3.45+00 - - 72E4M 3.4E+00 

Copper P 1.16+01 7.45+00 1.36+03 - 12E+02 5.1E+03 1 jE+06 - 2.7E+00 1.9E+00 1.3E+02 - 1.55+03 1.35+03 126+05 - 1.2E+02 1.3E+03 1.2E+05 -
Cyanide. Free 0 225+01 525+00 1.46+02 1.66+04 2.5E+02 3.6E+03 1.3E+05 1.46+07 5.5E»00 1.3E+00 1.4E+01 1.6E+03 3.05+03 9.06+02 1.35+04 1.45+06 2.5E+02 9.0E+02 1.3E+04 1.4E+06 
ODD" 0 - - 3.15-03 3.15-03 - - 5.9E+00 5.95+00 - - 3.1E-04 3.1E-04 - - 5.95-01 5.9E-01 - - S.9E4)1 6.924)1 
D D E " 0 - - 225-03 2.25-03 - - 4.2E+00 4.25+00 - - 22E-04 2.2E-04 -

- • 
4.2E-01 4.26-01 - - 4.2E-01 4.2E4H 

DDT" 0 1.16+00 1.0E-03 226-03 225-03 1.2E+01 6.9E-01 4.2E+00 4.25+00 2.8E-01 2.5E-04 2.2E-04 22E-04 1.56+02 1.7E-01 4.2E-01 425-01 1JE+01 1.7E-01 4.2E-01 4.2E4)1 

Demeton 0 - 1.0E-01 - - - 6.9E+01 - - - 2.5E-02 - - - 1.76+01 - - - 1.7E+01 _ _ 
DIazIppn p 1.7E-01 1.7E-01 - - 1.9E+00 1JE+02 - - 4.3E-02 4.3E-02 - - 2.45+01 2.95+01 _ _ 1.9E+00 2.9E+01 _ 
Dibenz(a,h)anthracene " p - - 3.86-02 1.86-01 - - 7.2E+01 3.46+02 - - 3.8E-03 1.8E-02 - - 7.26+00 3.46+01 - _ 7.2E+00 3.4E+01 

1,2-Dlchloro benzene p - - 4.25+02 1.35+03 - - 3.8E+05 1.25+06 - - 4.2E+01 1.3E+02 - - 3.85+04 1.2E+05 _ _ 3.8E+04 1.2E+0S 

1.3-DIchloro benzene p - - 3.25+02 9.65+02 - - 2.9E+05 8.75+05 - - 3.2E+01 9.6E+01 _ - 2.95+04 8.76+04 - _ 292+04 8.7E+04 
1.4-Dlchlorp benzene p - - 6.36+01 1.95+02 - - 5.7E+04 1.76+05 - - 6.3E+00 1.9E+01 - - 5.75+03 1.76+04 _ _ S.7E+03 1.72+04 
3,3-DIchtorp benzidine" p - - 2.16-01 286-01 - - 4.0E+02 5.35+02 _ _ 2.1E-02 2.8E-02 4.05+01 5.35+01 4.0E+01 542+01 
Dichlorobromomethane " p - - 5.56*00 1.76+02 - - 1.0E+04 3.26+05 - - 5.SE-01 1.7E+01 _ _ 1.06+03 326+04 1.0E+03 322+04 
1.2-0lchloroelhane" p - - 3.86+00 3.76+02 - - 7.2E+03 7.06+05 - - 3.8E-01 3.7E+01 - - 7.25+02 7.06+04 _ _ 7.2E+O2 7.0E+04 
1.1-Dichtoroethylene p - - 3.35+02 7.15+03 - - 3.0E+05 6.46+06 - - 3.3E+01 7.1E+02 - _ 3.05+04 6.46+05 _ _ 3.0E+04 6.4E+05 
1,2-traps-dichlproethylepe p - - 1.46+02 1.06+04 - - 1.3E+05 9.05+06 - - 1.4E+01 1.0E+03 - _ 1.36+04 9.05+05 _ 1.3E+04 9.02+05 
2,4-DIchloro phenol 0 - - 7.76+01 2.96+02 _ 7.0E+04 2.65+05 7.7E+00 2.9E+01 _ 7.05+03 2.66+04 _ 7.0E+03 2.62+04 
2.4-DIchlorophenoxy 

2.62+04 

acetic acid (2.4-0) p - - 1.05+02 - - - 9.0E+04 - - - 1.0E+01 - - - 9.05+03 - _ _ 9.0E+03 _ 
1,2-Dlchlorepropane" p - - 5.06+00 1.55+02 - - 9.5E+03 2.95+05 - - 5.0E-01 1.5E+01 - - 9.55+02 2.95+04 _ _ 9.52+02 292+04 
1.3-Dichloropropene " p - - 3.46+00 2.16+02 - - 6.5E+03 4.05*05 - - 3.4E-01 2.1E+01 - - 6.55+02 4.06+04 - _ S.5E+02 4.0E+04 
Dleldrin " p 245-01 5.66-02 525-04 5.45-04 2.7E+00 3.9E+01 9.9E-01 1.0E+00 6.0E-02 1.4E-02 5.2E-05 S.4E-05 3.35+01 9.75+00 9.9E-02 1.05,01 Z.7E+00 9.7E+00 9.924)2 1.OE-O1 
Diethyl Phthalate p - - 1.75+04 4.45+04 - - 1.5E+07 4.05+07 - - 1.7E+03 4.4E+03 - _ 1.56+06 4.06+06 1.52+06 4.0E+06 
2.4-Dimethylphenol p - - 3.86+02 8.56+02 - - 3.45*05 7.76+05 - - 3.8E+01 8.5E+01 - - 3.45+04 7.7E+04 _ _ 3.4E+04 7.7E+04 
Dimethyl Phthalate 0 - - 275+05 1.16+06 - - 2.45*08 9.95+08 - - 2.7E+04 1.1E+05 - _ 2.46+07 9.95+07 242+07 9.9E+07 
DI-n-Buty! Phthalate p - - 205+03 4.55*03 - - 1.85*06 4.15+06 - - 2.0E+02 4.5E+02 - - 1.85+05 4.16+05 _ 1.SE+05 4.1E+05 
2,4 Dlnitrophenol 0 - - 6.95+01 5.36+03 - - 6.25+04 4.85+06 - - 6.9E+00 S.3E+02 - - . 6.25+03 4.85+05 _ G.2E+03 4.8E+05 
2-MelPyM.6-Dlpitrophenel 0 - - 1.35+01 2.86*02 - - 1^5*04 2.55+05 _ _ 1.3E+00 2.8E+01 1.26+03 2.55+04 1.2E+03 2.5E+04 
2.4-Oinitrotoiuene " 
Dioxln 2.3.7.8-

p - - 1.15+00 3.46*01 - - 2.15+03 6.55+04 - - 1.1E-01 3.4E+00 - - 215+02 6.56+03 - - 2.1E+02 642+03 

tetrachlorodibenzo-p-dloxin 0 - - 5.05-08 5.16-08 - - 4.5E-0S 4.66-05 - - S.OE-09 5.1E-09 _ _ 4.SE-06 4.66-06 4424)6 4.624)6 
1,2-Dlphenylhydrazine" p - - 3.65-01 2.05*00 - - 6.96*02 3.86+03 - - 3.6E-02 2.0E-01 - - 6.96+01 3.85+02 _ _ 6.92+01 3.8E+02 
Alpha-Endosuifan p 226-01 5.6E-02 6.26+01 8.96*01 2.5E+00 3.9E+01 5.66+04 8.05+04 S.5E-02 1.4E-02 6J2E+00 8.9E+00 3.05+01 9.76+00 5.66+03 8.0S+03 2.5E+00 9.7E+00 5.62+03 8.0E+03 
Beta-Endosuffan p 2J2E-01 S.6E-02 626+01 8.96*01 2.5E+00 3.9E+01 5.66+04 8.05+04 5.5E-02 1.4E-02 62E+00 8.9E+00 3.05+01 9.75+00 5.65+03 8.05+03 2.5E+00 9.7E+00 5.6E+03 8.0E+03 
Alpha + Beta Endpsulfan p 226-01 5.6E-02 - - 2.SE+00 3.9E+01 - - 5.SE-02 1.4E-02 - - 3.05+01 9.76+00 _ ISE+OO 9.7E+00 
Endosulfan Sulfate p - - 625+01 8.95*01 - - 5.65+04 8.05+04 - - 6.2E+00 8.9E+0D - _ 5.65+03 8.05+03 _ 5.6E+03 8.0E+03 
Endrln 0 8.65-02 3.6E-02 5.95-02 6.05-02 9.6E-01 2.5E+01 5.35+01 5.45+01 2.2E-02 9.0E-03 S.9E-03 6.0E-03 1.26+01 625+00 5.35+00 5.45+00 9.6E-01 6.2Ef00 S.3E+00 5.4E+00 
Endrln Aldehyde 0 - - 295-01 3.06-01 - - 2.65+02 2.76+02 - - 2.9E-02 3.0E-02 - - 265+01 2.76+01 - - 2.62+01 27E+01 
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Parameter 

(ug/1 unless noted) 

Background Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations Parameter 

(ug/1 unless noted) 

Background 

Acute | Chronic HH (PWS) | HH Acute ChronlcT HH(PWS)| HH Acute | Chronic | HH(PWS)| HH Acute Chronic | HH (PWS) | HH Acute Chronic^ HH (PWS) | HH 

Ethylbenzene 0 - - 5.3E+02 2.1E+03 - - 4.8E+0S 1.9E+06 - - 5.3E+01 2.1E+02 - - 4.8E+04 1.9E+05 - - 4.8E+04 1.9E+05 

Fluoranthene P - - 1.3E+02 1.4E+02 - - 1.2E+05 1.3E+05 - - 1.3E+01 1.4E+01 - - 1.2E+04 1.3E+04 - - 1.2E+04 1.3E+04 

Fluorene 0 - - 1.1E+03 5.3E+03 - - 9.9E+05 4.8E+06 - - 1.1E+02 S.3E+02 - - 9.9E+04 4.8E+05 - - 9.9E+04 4.8E+05 

Foaming Agents g - - 5.OE+02 - - - 4.SE+0S - - - 5.0E+01 - - - 4.5E+04 - - - 4.SE+04 -
Guthlon 0 - 1.0E-O2 - - - 6.9E+00 - - - 2.5E-03 - - - 1.7E+00 - - - 1.7E+00 - -
Heptachlor" g 5.2E-01 3.8E-03 7.9E-04 7.9E-04 5.8E+00 2.6E+00 1.5E+00 1.5E+00 1.3E-01 9.5E-04 7.9E-0S 7.9E-05 7.2E+01 6.6E-01 1.5E-01 1.5E-01 5.8E+00 6.6E-01 14E-01 1.SE-01 

Heptachlor Epoxide" p 5.2E-01 3.8E-03 3.9E-04 3.9E-04 S.8E+00 2.6E+00 7.4E-01 7.4&01 1.3E-01 9.56-04 3.9E-05 3.9E-05 7.2E+01 6.6E-01 7.4E-02 7.4E-02 5.8E+00 6.6E-01 7.4E-02 7.4E-02 

Hexachlorobenzene" 0 - - 2.8E-03 2.9E-03 - - 5.3E+00 S.SE+00 - - 2.8E-04 2.9E-04 - - 5.3E-01 5.5E-01 - - S.3E-01 S.5E-01 

Hexachlorobuladiene" 0 - - 4.4E+00 1.8E+02 _ _ 8.4E+03 3.4E+05 _ _ 4.4E-01 1.8E+01 _ - 8.4E+02 3.4E+04 _ _ B.4E+02 3.4E+04 

Hexaehlorocyclohexane 

Alpha-BHC" 0 - - 2.6E-02 4.9E-02 - - 4.9E+01 9.3E+01 - _ 2.6E-03 4.9E-03 - - 4.9E+00 9.3E+00 _ - 4.9E+00 9.3E+00 
Hexaehlorocyclohexane 

Beta-BHC" 0 - - 9.1E-02 1.7E-01 - - 1.7E+02 3.2E+02 - - 9.1E-03 1.7E-02 - - 1.7E+01 3.2E+01 - - 1.7E+01 3.2E+01 

Hexaehlorocyclohexane 

Gamma-BHC" (Lindane) 0 9.5E-01 - 9.8E-01 1.8E+00 1.1E+01 - 1.9E+03 3.4E+03 2.4E-01 - 9.8E-02 1.8E-01 1.3E+02 - 1.9E+02 3.4E+02 1.1E+01 - 1.9E+02 3.4E+02 

Hexachlorocyclopentadiene 0 - - 4.0E+01 1.1E+03 - - 3.6E+04 9.9E+05 - - 4.0E+00 1.1E+02 - - 3.6E+03 9.9E+04 - - 3.6E+03 9.9E+04 

Hexachloroethane" 0 - - 1.4E+01 3.3E+01 - - 2.7E+04 8.3E+04 - - 1.4E+00 3.3E+00 - - 2.7E+03 6.3E+03 - - 2.7E+03 6.3E+03 

Hydrogen Sulfide 0 - 2.0E+00 - - - 1.4E+03 - - - 5.0E-01 - - - 3.5E+02 - - - 3.5E+02 - -
Indeno (1,2,3-cd) pyrene " 0 - - 3.8E-02 1.BE-01 - - 7 jE+01 3.4E+02 - - 3.8E-03 1.8E-02 - - 7.2E+00 3.4E+01 - - 7.2E+00 3.4E+01 

Iron 0 - - 3.0E+02 - - - 2.7E+05 - - - 3.0E+01 - - - 2.7E+04 - - - 2.7E+04 -
Isophorone" 0 - - 3.5E+02 9.6E+03 - - 6.7E+05 1.8E+07 - - 3.5E+01 9.6E+02 - - 6.7E+04 1.8E+06 - - 6.7E+04 1.8E+06 

Kepone 0 - O.OE+00 - - - O.OE+00 - - - O.OE+00 - - - O.OE+00 - - - O.OE+00 - -
Lead g 9.0E+01 1.0E+01 1.5E+01 - 1.0E+03 7.1E+03 1.4E+04 - 2.2E+01 2.6E+00 1.5E+00 - 1.2E+04 1.8E+03 1.4E+03 - 1.0E+03 1.8E+03 1.4E+03 -
Malathlon 0 - 1.0E-01 - - - 6.9E+01 - - - 2.5E-02 - - - 1.7E+01 - - - 1.7E+01 - -
Manganese 0 - - 5.0E+01 - - - 4.5E+04 - - - 5.0E+00 - - - 4.5E+03 - - - 4.5E+03 -
Mercury p 1.4E+00 7.7E-01 -- .. 1.6E+01 S.3E+02 -. .- 3.5E-01 1.9E-01 .. - 1.9E+02 1.3E+02 - 1.6E+01 1.3E+02 --
Methyl Bromide 0 - - 4.7E+01 1.5E+03 - - 4.2E+04 1.4E+06 - - 4.7E+00 1.SE+02 - - 4.2E+03 1.4E+05 - - 4.2E+03 1XE+0S 

Methylene Chloride" p - - 4.6E+01 5.9E+03 - - 8.8E+04 1.1E+07 - - 4.6E+00 S.9E+02 - - 8.8E+03 1.1E+06 - - 8.8E+03 1.1E+06 

Methoxychlor 0 - 3.0E-02 1.0E+02 - - 2.1E+01 9.0E+04 - - 7.5E-03 1.0E+01 - - SJE+OO 9.0E+03 - - 5.2E+00 9.0E+03 -
Mlrex 0 - O.OE+00 - - - O.OE+00 - - - O.OE+00 - - - O.OE+00 - - - O.OE+00 - -
Nickel 0 1.5E+02 1.7E+01 6.1E+02 4.6E+03 1.7E+03 1.2E+04 S.5E+05 4.2E+06 3.8E+01 4.2E+00 6.1E+01 4.6E+02 2.1E+04 2.9E+03 5.5E+04 4.2E+05 1.7E+03 2.9E+03 S.5E+04 4JE+05 

Nitrate (as N) 0 - - 1.0E+04 - - - 9.0E+06 - - - 1.0E+03 - - - 9.0E+05 - - - 9.0E+0S -
Nitrobenzene 0 - - 1.7E+01 6.9E+02 - - 1.5E+04 62E+05 - - 1.7E+00 6.9E+01 - 1.5E+03 6.2E+04 - - 1.5E+03 6JE+04 

N-Nitrosodimethylamine" 0 - - 6.9E-03 3.0E+01 - - 1.3E+01 5.7E+04 - - 6.9E-04 3.0E+00 - - 1.3E+00 5.7E+03 - - 1.3E+00 S.7E+03 

N'Nitrosodiphenylamlne" 0 - - 3.3E+01 6.0E+01 - - 6.3E+04 1.1E+05 - - 3.3E+00 6.0E+00 - - 6.3E+03 1.1E+04 - _ 6.3E+03 1.1E+04 

NI-N'rirosodi-n-prppyiamine" 0 - - S.OE-02 5.1E+00 - - 9.5E+01 9.7E+03 - - 5.0E-03 5.1E-01 - - 9.5E+00 9.7E+02 - - 9.SE+00 9.7E+02 

Nonyiphenoi 0 2.BE+01 6.6E+00 - - 3.1E+02 4.6E+03 - - 7.0E+00 1.7E+00 - - 3.9E+03 1.1E+03 - - 3.1E+02 1.1E+03 - -
Parathlon 0 6.5E-02 1.3E-02 - - 7.3E-01 9.0E+00 - - 1.6E-02 3.3E-03 - - 9.0E+00 2.3E+00 - - 7.3E-01 2.3E+00 - -
PCB Total" 0 - 1.4E-02 6.4E-04 6.4E-04 - 9.7E+00 1JE+00 1JE+00 - 3.5E-03 6.4E-0S 6.4E-05 - 2.4E+00 1J2E-01 1JE-01 - 2.4E+00 1JE-01 1.2E4M 

Pentachlorophenol" 0 1.2E+01 9.1E+00 2.7E+00 3.0E+01 1.4E+02 6.3E+03 5.1E+03 5.7E+04 2.9E+00 2.3E+00 2.7E-01 3.0E+00 1.6E+03 1.6E+03 5.1E+02 5.7E+03 1.4E+02 1.6E+03 S.1E+02 S.7E+03 

Phenol 0 - - 1.0E+04 8.6E+0S - - 9.0E+06 7.8E+08 - - 1.0E+03 8.6E+04 - - 9.0E+05 7.8E+07 - - 9.0E+0S 7.8E+07 

Pyrene p - - 8.3E+02 4.0E+03 - - 7.5E+05 3.6E+0S - _ 8.3E+01 4.0E+02 - - 7.5E+04 3.6E+05 - - 7.5E+04 3.6E+05 

Radionuclides p _ _ _ _ _ _ _ 
Gross Alpha Activity 

(PCI/L) p 1.5E+01 1.4E+04 1.SE+00 1.4E+03 1.4E+03 
Beta and Photon Activity 

(mrem/yr) 0 - - 4.0E+00 - - - 3.6E+03 - - - 4.0E-01 - - - 3.6E+02 - - - 3.6E+02 -
Radium 22S+228 (pCI/L) 0 - - 5.0E+00 - - - 4.5E+03 - - - 5.0E-01 - - - 4.SE+02 - - - 4.5E+02 -
Uranium (ug/1) 0 - - 3.0E+01 - - - 2.7E+04 - - - 3.0E+00 - | - 2.7E+03 - - - 2.7E+03 -
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Parameter 

(ug/1 unless noted) 

Background Water Quafity Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations 
Parameter 

(ug/1 unless noted) 

Background 

Acute I Chronic HH(PWS)| HH Acute | Chronic HH(PWS)| HH Acute | Chronic HH(PWS)| HH Acute | Chronic HH (PWS) | HH Acute | Chronic HH(PWS) | HH 
Selenium, Total Recoverable g 2.0E+0T 5.0E+00 1.7E+02 4.2E+03 2.2E+02 3.56+03 1.55+05 3.8E+06 5.0E+00 1.3E+00 1.7E+01 4.2E+02 2.82*03 8.72+02 1.52*04 3.8E+05 2.2E+02 8.7E+02 1.5E+04 3.8E+05 
Silver g 2.4E+00 - - - 2.6E+01 - - - 5.9E-01 - - - 3.32*02 _ _ 26E+01 
Sulfate 0 - - 2.5E+05 - - - 2.35+08 - _ 2.5E+04 2.32+07 _ 2.3E+07 
1.1.2,2-Tetrachloroethanec 

0 - - 1.7E+00 4.0E+01 - - 3.25+03 7.6E+04 - - 1.7E-01 4.0E+00 _ _ 3.22*02 7.6E+03 3.2E+02 7.EE+03 
Tetrachtoroelhytenec 

0 - - 6.9E+00 3.3E+01 - - 1.35+04 6.3E+04 - - 6.9E-01 3.3E+00 - - 1.32+03 6.3E+03 _ 1.3E+03 6.3E+03 
Thallium g - - 2.4E-01 4.7E-01 - - 226+02 4.2E+02 - - 2.4E-02 4.7E-02 - - 222+01 42E+01 _ 2.2E+01 4.2E+01 
Toluene 0 - - 5.1E+02 6.0E+03 - - 4.65+05 5.4E+06 - - 5.1E+01 6.0E+02 _ - 4.62+04 5.4E+0S 4.6E+04 5.4E+05 
Total dissolved solids g - - 5.0E+05 - - - 4.SE+0S - - - 5.0E+04 - -

_ • 
4.5E+07 _ 4.5E+07 

Toxaphene c 0 7.3E-01 2.0E-04 2.8E-03 2.8E-03 8.2E*00 1.46-01 5.35+00 5.3E+00 1.8E-01 5.0E-05 2.8E-04 2.8E-04 1.02*02 3.SE-02 5.32-01 5.3E-01 S.2E+00 3.5E-02 5.3E-01 S.3E-01 
Tributyltin 0 4.6E-01 7.2E-02 - - 5.16+00 5.06+01 - - 1.2E-01 1.8E-02 - - 6.42*01 122*01 _ _ 5.1E+00 1.2E*01 
1,2.4-Trichlorobenzene o - - 3.5E+01 7.0E+01 - - 3.26+04 6.3E+04 - - 3.5E+00 7.0E+0Q - - 3.22+03 6.3E+03 _ 3.2E+03 6.3E+03 
1,1.2-Trichloroethanec 

0 - - 5.9E+00 1.6E+02 - - 1.16+04 3.0E+05 - - S.9E-01 1.6E+01 - - 1.12+03 3.0E+04 1.1E+03 3.0E+P4 
Trichloroelhylene c 

g - - 2.5E+01 3.0E+02 - - 4.85+04 5.7E+05 - - 2.5E+00 3.0E+01 - - 4.86+03 5.7E+04 _ 4.8E+03 5.7E+04 
2.4.S*Trichtorophenolc 

0 - - 1.4E+01 2.4E+01 - _ 2.76+04 4.6E+04 1.4E+00 2.4E+00 _ 272+03 4.6E+03 2.7E+03 4.6E+03 
2-(2,4,5-Trichlorophenoxy) 

2.7E+03 4.6E+03 

propionic acid (Sitvex) 0 - - S.OE+01 - - - 4.55+04 - - - 5.0E+00 - - - 4.52+03 - _ _ 4.5E+03 
Vinyl Chloride c 

0 - - 2.5E-01 2.4E+01 - - 4.86+02 4.6E+04 - - 2.5E-02 2.4E+00 - - 4.82+01 4.6E+03 _ 4.8E+01 4.6E+03 

^5 0 9.7E+01 9.BE+01 7.4E+03 2.6E-MM 1.16+03 6.85+04 6.76*06 2.3E+07 Z4E+01 2.SE+01 7.4E+02 2.6E+03 1.32*04 1.72*04 6.72+05 2.3E+06 1.1E+03 1.7E+04 6.7E+05 2.3E+06 

Notes: Metal Target Value (SSTV) 
1. An concentrations expressed as micrograms/Titer (ug/1), unless noted otherwise Antimony 5.1E+P2 
2. Discharge flow Is highest monthly average or Form 2C maximum for Industries apd design flow for Municipals Arsenic 9.PE+02 
3. Metals measured as Dissolved, unless specified otherwise Barium 1.8E+P5 
4. "C" indicates a carcinogenic parameter Cadmium 1.4E+P1 

5. Regular WLAs are mass balances (minus background concentration) using the % of stream flow entered above under Mixing Information. Chromium III 2.1E+P3 
Antidegradation WLAs are based upon a complete mix. Chromium VI 7.2E+P1 

6. Antldeg. Baseline = (025(WQC - background cone.) • background cone.) for acute and chronic Copper 4.9E+P1 
= (0.KWQC- background cone.) + background cone.) for human health Iron 2.7E+04 

7. WLAs established at the following stream flows: 1Q10 for Acute, 30O10 for Chronic Ammonia, 7010 for Other Chronic, 30Q5 for Non-carcinogens and Lead 4.0E+P2 

Harmonic Mean for Carcinogens. To apply mixing ratios from a model set the stream flow equal to (mixing ratio - 1), effluent flow equal to 1 and 100% mix. Manganese 4.5E+03 

Mercury 6.3E+0P 

Nickel 6.8E+02 

Selenium 8.9E+01 

Silver 1.1E+P1 

Zinc 4.4E+P2 

Note: do not use QL's lower than the 

minimum QL's provided In agency 

guidance 
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FRESHWATER 
WATER QUALITY CRITERIA / WASTELOAD ALLOCATION ANALYSIS 

Facility Name: 

Receiving Stream: 

RAAP-030 

New River 

Permit No.: VA0000248 

Version: OWP Guidance Memo 00-2011 (8/24/00) 

Stream Information 

Mean Hardness (as CaC03) = 80.3 mg/L 

90% Temperature (Annual) = 22.3 deg C 

90% Temperature (Wet season) = 16.3 deg C 

90% Maximum pH = 8.3 SU 

10% Maximum pH = 7.3 SU 

Tier Designation (1 or 2) = 2 

Public Water Supply (PWS) Y/N? = y 

Trout Present Y/N? = n 

Early Life Stages Present Y/N? = y 

Stream Flows Mixing Information 

1Q10 (Annual) = 

7010 (Annual) = 

30010 (Annual): 

1Q10 (Wet season) = 

30Q10 (Wet season) 

3005 = 

Harmonic Mean = 

440 MGD 

550 MGD 

637 MGD 

520 MGD 

1058 MGD 

717 MGD 

1511 MGD 

Annual - 1Q10 Mix = 3.52 % 

-7010 Mix = 100% 

-30Q1O Mix = • 100% 

Wei Season - 1Q10 Mix = 3.52 % 

-30010 Mix = 100% 

Effluent Information 

Mean Hardness (as CaC03) = 

90% Temp (Annual) = 

90% Temp (Wet season) = 

90% Maximum pH = 

10% Maximum pH = 

Discharge Flow = 

80.3 mg/L 

22.3 deg C 

16.3 deg C 

8.3SU 

7.3 SU 

-1.55 MGD 

Parameter Background Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations 

(ug/1 unless noted) Cone. Acute | Chronic HH(PWS)| HH Acute Chronic HH (PWS) | HH Acute Chronic | HH (PWS) | HH Acute | Chronic HH(PWS)| HH Acute Chronic HH(PWS) | HH 

Acenaplhene 0 - - 6.76*02 9.96*02 - - 3.15+05 4.65+05 - - 6.75+01 9.95+01 - - 3.1E+04 4.6E+04 - - 3.16+04 4.65+04 

Acrolein 0 - - 6.15+00 9.3E+00 - - 2.85+03 4.35+03 - - 6.1 E-01 9.3E-01 - - 2.8E+02 4.3E+02 - - 2.86+02 445+02 
AcrylonKri]ec 

0 - - 5.1 E-01 256+00 - - 5.06+02 245+03 - - 5.1E-02 2.5E-01 - - 5.0E+O1 2.4E+02 - - 5.06+01 2X6+02 
Atdr in" 
Ammonla-N (mg/1) 

0 3.0E+P0 - 4.95-04 S.OE-04 3.36*01 - 4.8541 4.96-01 7.5E-01 - 4.9E-05 S.OE-05 2.1E+02 - 4.8E-02 4.9E-02 3.36+01 - 4.8642 4.9542 

(Yearly) 
Ammonla-N (mg/1) 

0 4.71 E+PO 923E-01 - - 5.186*01 3.805+02 - - 1.18Et00 2.31E-01 - - 3.36E+02 9.60E+01 - - 5.186+01 9.506+01 - -
(High Flow) 0 4.71 E+OP 1.365+00 - - 6.046*01 9295+02 - - 1.18E+00 3.40E-01 - - 3.97E+02 2.32E+02 - - 6.046+01 2.326+02 - -
Anthracene 0 - - 8.35+03 4.0E+04 - - 3.85+06 1.95+07 - - 8.35+02 4.05+03 - - 3.8E+05 1.9E+06 - - 3.86+05 1.95+06 

Antimony 0 - - 5.65+00 6.46*02 - - 265+03 3.05+05 - - S.6E-01 6.45+01 -

- • 
2.6E+02 3.0E+04 - - 2.66+02 3.05+04 

Arsenic p 3.4E+02 1.56*02 1.05+01 - 3.76+03 5.35+04 4.66+03 - 8.5E+01 3.85+01 1.05+00 - 2.4E+04 1.3E+04 4.6E+02 - 3.76+03 1.36+04 4.66+02 -
Barium g - - 2.06+03 - - - 9.36+05 - - - 2O5+O2 - - - 9.3E+04 - - - 9.36+04 -
Benzene c 

0 - - 2^6+01 S.1E*02 - - 215+04 5.05+05 - - 225+00 5.16*01 - - 2.1E+03 5.0E+04 _ _ 2.16+03 5.05+04 
Benzidine0 

0 - - 8.6E-04 2.0E-03 - - 8.46-01 205+00 - - 8.6E-05 2.0E-04 - - 8.4E-02 2.0E-01 - - 8 X 6 4 2 2.0641 
Benzo (a) anthracene c 

0 - - 3.SE-02 1.86-01 - - 3.76+01 1.85+02 - - 3.8E-03 1.85-02 - - 3.7E+00 1.8E+01 _ _ 3.76+00 1.86+01 
Benzo (b) fluoranthene c 

0 - - 3.SE-02 1.86-01 - - 3.75+01 1.86+02 - - 3.8E-03 1.85-02 - - 3.7E+00 1.8E+01 - _ 3.76+00 1.85+01 
Benzo (k) fluoranthene c 

p - - 3.8E-02 1.86-01 - - 3.75+01 1.86+02 - - 3.8E-03 1.85-02 - - 3.7E+00 1.8E+01 _ _ 3.76+00 1.86+01 
Benzo (a) pyrene c 

0 - - 3.8E-02 1.86-01 - - 3.75+01 1.85+02 - - 3.8E-03 1.85-02 _ _' 3.7E+00 1.8E+01 _ _ 3.76+00 1.85+01 
Bis2-Chloroethyl B h e r c 

0 - - 3.0E-01 5.36*00 - - 296+02 526+03 - - 3.0E-02 5.35-01 - - Z9E+01 5.2E+02 _ - 2.96+01 526+02 

Bis2-Chloroisopropyl Ether p - - 1.46+03 6.56*04 - - 6.55+05 3.05+07 - _ 1.45+02 6.55+03 _ _ 6.5E+04 3.0E+06 _ 6.56+04 3.06+06 
Bis 2-Ethytbexyl Phthalate 0 

0 - - 1.26+01 2.26*01 - - 126+04 2.15+04 - - 12E+00 225+00 - - . 1.2E+03 2.1E+03 - - 1.26+03 2.16+03 
Bromoform c 

p - - 4.36+01 1.46*03 - - 4.25+04 1.45+06 - - 4.3E+00 1.46+02 - - 4.2E+03 1.4E+05 - - 4.26+03 1.46+05 

Butylbenzylphthalate 0 - - 1.5E+03 1.9E+03 - - 7.05+05 8.85+05 - - 1.5E+02 1.9E+02 - - 7.0E+04 8.8E+04 - - 7.0E+04 8.85+04 

Cadmium p 3.1E+00 9.5E-01 5.05+00 - 3.46+01 3.45+02 235+03 - 7.7E-01 2.4E-01 5.0E-01 _ 22E+02 8.5E+01 2.3E+02 _ 3.46+01 8.56+01 2.35+O2 
Carbon Tetrachloride c 

0 - - 236+00 1.6E*01 - - 225+03 1.66+04 - - 2.3E-01 1.65+00 - - 2.2E+02 1.6E+03 _ _ 2JE+02 1.65+03 
Chlordane c 

0 2.4E+00 4.3E-03 8.0E-03 6.1 E-03 2.66+01 1.55+00 7.85+00 7.95+00 6.0E-01 1.1E-03 8.0E-04 6.1 E-04 1.7E+02 3.8E-01 7.8E-01 7.9E-01 2.66+01 3.8641 7.8641 7.9641 

Chloride . p 8.6E+05 2.35*05 256+05 - 9.56+06 825+07 126+08 - Z2E+05 5.85+04 2.55+04 - 6.1E+07 2.0E+07 1 jE+07 - 946+06 2.06+07 1.25+07 _ 
TRC p 1.9E+01 1.15*01 - - 2.16+02 3.95+03 - - 4.8E+00 Z8E+00 - - 1.4E+03 9.8E+02 - - 2.16+02 9.86+02 _ _ 
Chlorabenzepe p - - 1.36*02 1.6E*03 - - 6.05+04 7.46+05 - - 1.35+01 1.65+02 - - S.OE+03 7.4E+04 - - 6.06+03 7X5+04 
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Parameter Background Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations 

(ug/! unless noted) Cone. Acute | Chronic HH (PWS) | HH Acute Chronic HH (PWS) | HH Acute | Chronic | HH (PWS) | HH Acute Chronic | HH (PWS) | HH Acuta Chronic | HH (PWS) | HH 

Chlorodibromomethanec 

0 - - 4.0E+00 1.3E+02 - - 3.95+03 1.35+05 - - 4.0E-01 1.3E+01 - - 3.9E+02 1.3E+04 _ _ 3.9E+02 1.3E+04 

Chloroform 0 - - 3.4E+02 1.1E+04 - - 1.66+05 5.16+06 - - 3.4E+01 1.1E+03 - - 1.6E+04 5.1E*05 - - 1.6E+04 5.1E+0S 

2-Chloropaphlhalene 0 - - 1.0E+03 1.6E+03 - - 4.65+05 7.45+05 - - 1.0E+02 1.6E+02 - - 4.6E-HM 7.4E-HM - - 4.6E+04 7.4E+04 

2-Chk>rophenol 0 - - 8.1E+01 1.5E+02 - - 3.85+04 7.05+04 - - 8.1E+00 1.5E+01 - - . 3.8E*03 7.0E*03 - - 3.8E+03 7.0E+03 

Chlorpyrifos 0 B.3E-02 4.1E-02 - - 9.1E-01 1.55+01 - - 2.1E-02 1.0E-02 - - S.9E*0g 3.6E+00 - - 9.1 E-01 3.6E+00 - -
Chromium III 0 4.8E+02 6.2E+01 - - 5.2E+03 225+04 - - 126*02 1.5E*01 - - 3.4E+04 5.5E+03 - - 5.2E+03 5.5E+03 - -
Chromium VI P 1.6E+01 1.1E+01 - - 1.6E+02 3.96+03 - - 4.06*00 2.8E+00 - - 1.1E+03 9.8E*02 - - 1.SE+02 9.8E+02 - -
Chromium, Total 0 - - 1.0E+02 - - - 4.65+04 - - - 1.0E+01 - - - 4.6E+03 - - - 4.GE+03 -
Chrysene c 

0 - - 3.8E-03 1.8E-02 - - 3.76+00 1.85+01 - - 3.86-04 1.8E-03 - - 3.7E-01 1.8E+00 - - 3.7E-01 1.8E+00 

Copper P 1.1E+01 7.4E+00 1.3E+03 - 1.2E+02 2.65+03 6.05+05 - 276*00 1.9E+00 1.3E+02 - 7.8E+02 S.6E+02 6.0E+04 - 1JE+02 8.6E+02 6.0E+04 -
Cyanide, Free P 2.2E+01 5.2E+00 1.4E+02 1.6E+04 2.4E+02 1.95+03 6.55+04 7.46+06 5.66*00 1.3E+00 1.4E+01 1.6E+03 1.6E+03 4.6E-t02 6.5E+03 7.4E*05 2.4E+02 4.6E+02 6.5E+03 7.4E+05 
D D D C 

0 - - 3.1E-03 3.1E-03 - - 3.05+00 3.06+00 - - 3.1E-04 3.1E-04 - - 3.0E-01 3.0E-01 - - 3.0E-01 3.0E-O1 

D D E C 

0 - - 2.2E-03 2.2E-03 - - 2.16+00 215+00 - - 2.2E-04 2.2E-04 - - 2.1E-01 2.1 E-01 - - 2.1 E-01 2.1E-01 

DOT" 0 1.1E+00 1.0E-O3 2.2E-03 2.2E-03 1.2E*01 3.65-61 2.16+00 2.16+00 285-01 2.5E-04 2.2E-04 2J2E-04 7.8E+01 8.9E-02 2.1E-01 2.1 E-01 1.2E+01 8.9E-02 2.1E-01 2.1E-01 

Demeion 0 - 1.0E-O1 - - - 3.65+01 - - - 2.5E-02 - - - 8.9E+00 - - - 8.9E+00 - -
Diazinon P 1.7E-01 1.7E-01 - - 1.9E+00 6.06+01 - - 4.35-02 4.3E-02 - - 1.2E*01 1.5EXM - - 1.92*00 1.5E+01 - -
Dibenz(a,h)anthracene c 

P - - 3.8E-02 1.8E-01 - - 3.75+01 1.86+62 - - 3.8E-03 1.8E-02 - - 3.7E+00 1.8E+01 - _ 3.7E+00 1.8E+01 

1,2-Dichiorobenzene P - - 42E+02 1.3E+03 - - 1.95+05 6.05+05 - - 4.2E+01 1.3E+02 - - 1.9E*04 6.0E+04 - - 1.9E+04 E.OE+04 

1,3-Dkhiorobenzene 0 - - 3.2E+02 9.6E+02 - - 1.56+05 4.55+05 - - 3.2E+0T 9.6E+01 - - 1.5E+04 4.5E+04 - _ 1.5E+04 4.5E+04 

1,4-Dichlorobenzene P - - 6.3E+01 1.9E+02 - - 2.95+04 8.85+04 - - 6.3E+00 1.9E+01 _ _ 2.9E+03 8.8E-KI3 _ _ 2.9E+03 8.8E+03 
3,3-Dtchlorobenzidinec 

0 - - 2.1 E-01 2.8E-01 - - 2.06+02 2.75+02 - - 2.1E-02 2.8E-02 - - 2.0E*01 2.7E+01 _ _ 2.0E+01 2.7E+01 
Dlchlorobromomethane c 

g - - 5.5E+00 1.7E+02 - - 5.46+03 1.75+05 - - 5.6E-01 1.7E+01 - - 5.4E*02 1.7E+04 _ _ 5.4E+02 1.7E+04 
1,2-Dichioroethane c 

0 - - 3.8E+00 3.7E+02 - - 3.76+03 3.65+05 - - 3.8E-01 3.7E+01 - - 3.7E+02 3.6E+04 - _ 3.7E+02 3.6E+04 

1.1-DlchIcroethylene O - - 3.3E+02 7.1E+03 - - 1.56+05 3.35+06 - - 3.3E+01 7.1E+02 - - 1.5E+04 3.3E+05 - - 1.5E+04 3JE+05 

1,2-trans-dichloroelhylene 0 - - 1.4E+02 1.0E+04 - - 6.56+04 4.66+66 - - 1.4E+01 1.0E+03 - - 6.5E+03 4.6E+0S - _ 6.5E+03 4.6E+05 

2,4-Dlchlorophenol 
2,4-Dtchlorophenoxy 
acetic acid (2.4-0) 

0 

0 : ; 
7.7E+01 

1.0E+02 

2.9E+02 3.65+04 

4.65+04 

1.36+05 7.7E+00 

1.0E+01 

2.9E+01 3.6E»03 

4.6E-K13 

1.3E+04 - 3.EE+03 

4.6E+03 

1.3E+04 

1,2-Dichloropropapec p - - 5.0E+00 1.5E+02 - - 4.96+03 1.56+05 - - 5.0E-01 1.5E+01 - - 4.9E+02 1.5E+04 - - 4.9E+02 1.5E+04 

1.3-Dkhloropropene c 0 - - 3.4E+00 2.1E+02 - - 3.36+03 2.06+05 - - 3.4E-01 2.1E+01 - - 3.3E*02 2.0E+04 - - 3.3E+02 2.0E+04 
Dleldrin c 

p 2.4E-01 5.6E-02 5.2E-04 5.4E-04 2.6E+00 2.06+01 5.16-01 5.36-01 6.05-02 1.4E-02 5.2E-05 5.4E-05 1.7E»01 5.OE-MJ0 5.1E-02 5.3E-02 2.02+00 5.0E+00 5.1E-02 5.3E-02 

Diethyl Phthalate 0 - - 1.7E+04 4.4E+04 - - 7.96+06 205+07 - - 1.7E+03 4.4E+03 - - 7.9E+0S 2.0E+06 - - 7.9E+05 2.0E+0S 

2,4-Dimethytphenol p - - 3.8E+02 8.5E+02 - - 1.85+65 3.96+05 - - 3.8E+01 8.5E+01 - - 1.8E+04 3.9E+04 _ _ 1.8E+04 3.9E+04 

Dimethyl Phthalate 0 - - - Z7E+0S 1.1E+06 - - 1.35+08 5.16+08 - - 2.7E+04 1.1E+05 - - 1.3E+07 5.1E+07 _ _ 1.3E+07 5.1E+07 

OI-n-Butyl Phthalate 0 - - 2.0E+03 4.5E+03 - - 9.36+05 215+05 - - 2.0E+02 4.5E+02 - - 9.3E+04 2.1E+05 - _ 9.3E+04 2.1E+0S 
2,4 DinKrophenol 0 - - 6.9E+01 5.3E+03 - - 325+04 265+06 - - 6.9E+00 5.3E+02 - - 3.2E+03 2.5E+05 _ _ 3.2E+03 2.5E+05 

2-MethyM,6-Dlpitrophenol 0 - - 1.3E+01 28E*02 - - 6.65+63 1.36*05 - _ 1.3E+00 2.8E+01 _ 6.0E+02 1.3E+04 6.0E+02 1JE+04 
2,4-Dinitrotoluene c 

Dloxin 2,3.7.8-
0 - - 1.1E+00 3.4E+01 - - 1.15+83 3.35+04 - - 1.1E-01 3.4E+00 - 1.1E+02 3.3E+03 - - 1.1E+02 3.3E+03 

tetrachlorodibenzo-p-dioxin 0 - - 5.0E-08 5.1E-08 - - 2.35-05 2.45-05 - - 5.0E-09 5.1E-09 - - 2.3E-06 2.4E-06 _ _ 2.3E-06 2.4E-06 
1,2-Dlphenylhydrazinac 

0 - - 3.6E-01 2.0E+00 - - 3.55+02 205+03 - - 3.6E-02 2.0E-01 - - 3.5E+01 2.0E+02 - - 3.SE+01 2.OE+O2 

Atpha-Endosuifan 0 2.2E-01 5.6E-02 SjE+01 8.9E+01 2.4E+00 2.05+01 2.95+64 4.15+04 5.55-02 1.4E-02 6.2E+00 8.9E+00 1.6E+01 5.CE+00 2.9E+03 4.1E+03 2.42+00 5.0E+00 2.9E+03 4.1E+03 

Beta-Endosulfan p 2.2E-01 S.6E-02 62E+01 S.9E+01 2.4E+00 2.05+01 295+04 4.15+04 5.55-02 1.4E-02 62E+00 8.9E+00 1.6E+01 5.0E*00 2.9E+03 4.1E+03 142+00 S.OE+00 2.9E+03 4.1E+03 

Alpha + Beta Endosulfan p 2.2E-01 5.6E-02 - - 2.4E+00 2.05+01 - - 5.56-02 1.4E-02 - - 1.SE+01 5.0E+00 - - Z4E+00 5.0E+00 

Endosulfan Sulfate 0 - - B.2E*01 8.9E+01 - - 296+04 4.15+04 - - 62E+90 8.9E+C0 - - 2.9E+03 4.1E+03 - _ 2.9E+O3 4.1E+03 
Endrin 0 8.6E-02 3.6E-02 5.9E-02 6.0E-02 9.5E-01 1.36+01 2.76+01 286+61 2.25-02 9.0E-03 5.9E-03 6.0E-03 6.1E+00 3.2E+00 2.7E+00 2.8E*00 9.SE-01 3.2E+00 2.7E+00 2.0E+00 
Endrin Aldehyde p - - 2.9E-01 3.0E-01 - - 1.35+02 1.45+82 - - 2.9E-02 3.0E-02 - - 1.3E+01 1.4E*01 - - 1.3E+01 1.4E+01 
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Parameter 

(ug/1 unless noted) 

Background Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations Parameter 

(ug/1 unless noted) Cone. Acute Chronic | HH(PWS)| HH Acute Chronic | HH (PWS) | HH Acute | Chronic HH (PWS) | HH Acute Chronic | HH (PWS) | HH Acuta Chronic | HH(PWS) | HH 

Ethylbenzene 0 - - 5.3E+02 2.1E+03 - - 2.5E+0S 9.7E+05 - - 5.3E+01 2.1E+02 -

- • 
2.5E+04 9.7E+04 - - 2.55+04 9.7E+04 

Fluoranthene P - - 1.3E+02 1.4E+02 - - 6.0E+04 6.5E+04 - - 1.3E+01 1.4E+01 - - S.OE+03 6.5E+03 - - 6.0E+O3 SJE+03 

Fluorene 0 - - 1.1E+03 5.3E+03 - - 5.1E+05 2.5E+06 - - 1.1E+02 5.3E+02 - - 5.1E+04 2.5E+05 - - S.1E+04 2JE+0S 

Foaming Agents g - - S.OE+02 - - - 2.3E+05 - - - 5.0E+01 - - - 2.3E+O4 - - - 2.36+04 -
Guthlon 0 - 1.0E-02 - - - 3.6E+00 - - - 2.SE-03 - - - 8.9E-01 - - - 8.9E-01 - -
Heptachlor c 

8 5.2E-01 3.8E-03 7.9E-04 7.9E-04 5.7E+00 1.4E+00 7.7E-01 7.7E-01 1.3E-01 9.SE-04 7.9E-05 7.9E-05 3.7E+01 3.4E-01 7.7E-02 7.7E-02 5.7E+00 3-454)1 7.7E4I2 7.754)2 

Heptachlor Epoxide 0 

p 5.2E-01 3.8E-03 3.9E-04 3.9E-04 S.7E+00 1.4E+00 3.8E-01 3.8E-01 1.3E-01 9.5E-04 3.9E-05 3.9E-0S 3.7E+01 3.4E-01 3.8E-02 3.8E-02 5.7E+00 3.464)1 3.8E4I2 3.8E4)2 

Hexachlorobenzenec 

0 - - 2.8E-03 2.9E-03 - - 2.7E+00 2.8E+00 - - 2.8E-O4 2.9E-04 - - 2.7E-O) 2.8E-01 - - 2.754)1 2.8E4)1 

Hexaehlorobutadienec 

g - - 4.4E+OO 1.8E+02 - - 4.3E+03 1.8E+05 - - 4.4E-01 1.8E+01 - - 4.3E+02 1.8E+04 - _ 4.36+02 1.85+04 

Hexaehlorocyclohexane 

Alpha-BHCC 

0 - - 2.6E-02 4.9E-02 - - Z5E+01 4.8E+01 - - 2.6E-03 4.9E-03 - - 2.5E+00 4.8E+00 - - 246+00 4.85+00 

Hexachlorocyclohexape 

Beta-BHOc 

0 - - 9.1E-02 1.7E-01 - - 8.9E+01 1.7E+02 - - 9.1E-03 1.7E-02 - - 8.9E+00 1.7E+01 - - 8.9E+00 1.76+01 

Hexachlorccyclchexape 

Gamma-BHCC (Lindane) 0 9.5E-01 - 9.8E-01 1.8E+00 1.0E+01 - 9.6E+02 1.8E+03 2.4E-01 - 9.8E-02 1.8E-01 6.8E+01 - 9.6E+01 1.8E+02 1.0E+01 - 9.6E+01 145+02 

Hexachlorocyclopentadlene 0 - - 4.0E+01 1.1E+03 - - 1.9E+04 5.1E+05 - - 4.0E+00 1.1E+02 - - 1.9E+03 5.1E+04 - - 1.9E+03 5.15+04 

Hexachloroethanec p - - 1.4E+01 3.3E+01 - - 1.4E+04 3.2E+04 - - 1.4E+00 3.3E+00 - - 1.4E+03 3.2E+03 - - 1.4E+03 3.25+03 

Hydrogen Sulfide p - 2.0E+00 - - - 7.1E+02 - - - 5.0E-01 - - - 1.8E+02 - - - 1.86+02 - -
Indeno (1,2.3-cd) pyrene c 

0 - - 3.8E-02 1.8E-01 - - 3.7E+01 1.8E+02 - - 3.8E-03 1.8E-02 - - 3.7E+00 1.8E+01 - - 3.7E+00 1.86+01 

Iron 0 - - 3.0E+02 - - - 1.4E+05 - - - 3.0E+01 - - - 1.4E+04 - - - 1.4E+04 -
lsophorone c 

0 - - 3.5E+02 9.6E+03 - - 3.4E+05 9.4E+06 - - 3.5E+01 9.6E+02 - - 3.4E+04 9.4E+05 - - 3.4E+04 9X5+05 

Kepone 0 - O.OE+OO - - - O.OE+00 - - - O.OE+00 - - - O.OE+00 - - - O.OE+00 - -
Lead 0 9.0E+01 1.0E+01 1.5E+01 - 9.9E+02 3.6E+03 7.0E+03 - Z2E+01 2.6E+00 1.5E+00 - G.4E+03 9.1E+02 7.0E+02 - 9.9E+02 9.15+02 7.0E+02 -
Malathion 0 - 1.0E-01 - - - 3.6E+01 - - - 2.5E-02 - - - 8.9E+00 - - - O.OE+00 - -
Manganese p - - 5.0E+01 - - - 2.3E+04 - - - 5.0E+00 - - - 2.3E+03 - - - 2.35+03 -
Mercury 0 1.4E+00 7.7E-01 -- 1.5E+01 2.7E+02 -- -. 3.5E-01 1.9E-01 - 1.0E+02 6.8E+01 - 1.5E+01 6.SE+01 .. -
Methyl Bromide 0 - - 4.7E+01 1.5E+03 - - 2.2E+04 7.0E+05 - - 4.7E+00 1.5E+02 - - 2.2E+03 7.0E+04 - - 2.26+03 7.05+04 

Methylene Chloride 0 

0 - - 4.6E+01 5.9E+03 - - 4.5E+04 S.8E+06 - - 4.6E+00 5.9E+02 - - 4.5E+03 5.8E+05 - - 4.5E+03 5.86+05 

Methoxychkr 0 - 3.0E-02 1.0E+02 - - 1.1E+01 4.6E+04 - - 7.5E-03 1.0E+01 - - 2.7E+00 4.6E+03 - - 176+00 4.GE+03 -
Mlrex 0 - O.OE+OO - - - O.OE+00 - - - O.OE+OO - - - O.OE+00 - - - O.OE+00 - -
Nickel 0 1.SE+02 1.7E+01 6.1E+02 4.6E+03 1.7E+03 6.0E+03 2.8E+0S 2.1E+0S 3.8E+01 4.2E+00 6.1E+01 4.6E+02 1.1E+04 1.5E+03 2.8E+04 2.1E+05 1.7E+03 1.56+03 2.86+04 2.15+05 

Nitrate (as N) 0 - - 1.0E+04 - - - 4.6E+06 - - - 1.0E+03 - - - 4.6E+05 - - - 4.6E+0S -
Nitrobenzene p - - 1.7E+01 6.9E+02 - - 7.9E+03 3.2E+05 - - 1.7E+00 G.9E+01 - - 7.9E+02 3.2E+04 - - 7.9E+02 3.25+04 

N-Nitrosodlmethylamlnec 

0 - - 6.9E-03 3.0E+01 - - 6.7E+00 2.9E+04 - - 6.9E-04 3.0E+00 - - 6.7E-01 2.9E+03 - - 6.7E4I1 2.95+03 

N-NKrosodipheny!am!nec 

0 - - 3.3E+01 6.0E+01 - - 3.2E+04 5.9E+04 - - 3.3E+00 6.0E+00 - - 3.2E+03 5.9E+03 - - 3.2E+03 5.96+03 

N-Nitrpsodl-n-prppylamInec 

p - - 5.0E-02 5.1E+00 - - 4.9E+01 S.OE+03 - - 5.0E-03 5.1E-01 - 4.9E+00 5.0E+02 - - 4.9E+00 5.05+02 

Nonylphenol p 2.8E+01 G.6E+00 - - 3.1E+02 2.3E+03 - - 7.0E+00 1.7E+00 - - 2.0E+03 5.9E+02 - - 3.1E+02 5.95+02 - -
Parathlon 0 6.5E-02 1.3E-02 - - 7.1 E-01 4.6E+00 - - 1.6E-02 3.3E-03 - - 4.6E+00 1.2E+00 - - 7.1 E-01 1.2E+00 - -
PCBTotaf g - 1.4E-02 6.4E-04 B.4E-04 - S.OE+00 6.2E-01 6.2E-01 - 3.SE-03 6.4E-05 6.4E-0S - 1.2E+00 6.2E-02 6.2E-02 - 1.2E+00 6.2E-02 6.264)2 

Pentachlorophenol c 

0 1.2E+01 9.0E+00 2.7E+00 3.0E+01 1.3E+02 3.2E+03 2.6E+03 2.9E+04 2.SE+00 2.3E+00 2.7E-01 3.0E+00 8.4E+02 8.0E+02 2.6E+02 2.9E+03 1.3E+02 8.0E+02 2.6E+02 2.96+03 

Phenol 0 - - 1.0E+04 8.6E+05 - - 4.6E+06 4.0E+08 - - 1.0E+03 8.6E+04 - - 4.6E+05 4.0E+07 - - 4.SE+05 4.06+07 

Pyrene 0 - - 8.3E+02 4.0E+03 - - 3.8E+05 1.9E+06 - - 8.3E+01 4.0E+02 - - 3.8E+04 1.9E+0S - _ 3.8E+04 1.96+05 

Radionuclides p _ _ _ 
Gross Alpha Activity 

(pClfL) p 1.5E+01 7.0E+03 1.5E+00 7.0E+02 7.0E+02 
Beta and Phnlpn Activity 

(mrenVyr) 0 - - 4.0E+00 - - - 1.9E+03 - - - 4.0E-01 - - - 1.9E+02 - - - 1.9E+02 -
Radium 226 + 228 (pen.) 0 - - 5.0E+00 - - - 2.3E+03 - - - 5.0E-01 - - -• 2.3E+02 - - - 2.3E+02 _ 
Uranium (ug/1) 0 - - 3.0E+01 - - - 1.4E+04 - - - 3.0E+00 - - - 1.4E+03 - - - 1.4E+03 -
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Parameter 

(ug/1 unless noted) 

Background Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations Parameter 

(ug/1 unless noted) 

Background 

Acute | Chronic HH(PWS)| HH Acute | Chronic HH(PWS)| HH Acute | Chronic HH(PWS)| HH Acuta | Chronic HH (PWS) | HH Acute | Chronic HH(PWS) | HH 

Selenium, Total Recoverable 0 2.0E+01 S.OE+00 1.7E+02 4.2E+03 2.2E+02 1.8E+03 7.9E+04 1.9E+06 5.0E+00 1.3E*00 1.7E+01 4-2E-M12 1.4E+03 4.4E+02 7.9E+03 1.9E+0S 2.2E+02 4.4E+02 7.9E+03 1.9E+0S 

Silver 0 2.4E+00 - - - 2.6E+01 - - - 5.9E-01 - - - 1.7E+02 - - - 2.6E+01 - - -
Sulfate 0 - - 2.5E+05 - - - 1.2E+08 - - - 2.5E+04 - - - 1.2E+07 - - - 1.2E+07 -
1,1,2.2-Tetrachloroetbanec 

0 - - 1.7E+00 4.0E+01 - - 1.7E+03 3.9E+04 - - 1.7E-01 4.0E+00 - - 1.7E+02 3.9E+03 - - 1.7E+02 3.9E+03 

Tetrachloroethylenec 

0 - - 6.9E+0O 3.3E+01 - - 6.7E+03 3.2E-KM - - S.9E-01 3.3E+00 - - 6.7E+02 3.2E+03 - - 6.7E+02 3.2E+03 

Thallium 0 - - 2.4E-01 4.7E-01 - - 1.1E+02 22E+02 - - 2.4E-02 4.7E-02 - - 1.1E+01 22E+01 - - 1.1E+01 Z2E+01 

Toluene 0 - . - 5.1E+02 S.OE+03 - - 2.4E+05 2.8E+06 - - 5.1E+01 6.0E+02 - - 2.4E+04 Z6E+0S - - 2.4E+04 2.8E+0S 

Total dissolved solids 0 - - 5.0E+05 - - - 2.3E+OB - - - 5.0E+04 - - - 2.3E+07 - - - 2.3E+07 -
Toxaphene c 

0 7.3E-01 2.0E-04 2.8E-03 Z8E-03 S.OE+OO 7.1E-02 2.7E+00 2.7E+00 1.8E-01 5.0E-05 2.8E-04 2.SE-04 5.2E+01 1.8E-02 2.7E-01 2.7E-01 8.0E+00 1.8E-02 2.7E4M 2.7E-01 

Tributyttin 0 4.6E-01 7.2E-02 - - S.1E+00 2.6E+01 - - tJE-Oi 1.8E-02 - - 3.3E+01 6.4E+00 - - 5.1E+00 6.4E+00 - -
1 %4-Trlchlorobenzene 0 - - 3.5E+01 7.0E+O1 - - 1.6E+04 3.2E+04 - - 3.5E+00 7.0E+00 - - 1.6E+03 3.2E+03 - - 1.6E+03 3.2E+03 

1,1.2-Trichloroethanec 

0 - - 5.9E+0O 1.6E+02 - - 5.BE+03 1.6E+05 - - 5.9E-01 1.6E+01 - - 5.8E+02 1.6E+04 - - 5.SE+02 1.6E+04 

Trichloroetbylene c 

0 - - 2.5E+01 3.OE+O2 - - 2.4E+04 2.9E+05 - - 2.5E+00 3.0E+01 - - 2.4E+03 2.9E+04 - - 2.4E+03 19E+04 

2,4.6-Trtchlorophenolc 

0 - - 1.4E+01 2.4E+01 _ _ 1.4E+04 2.3E*04 _ _ 1.4E+00 2.4E+00 _ 1.4E+03 2.3E+03 _ 1.4E+03 2.3E+03 
2-(2,4,5-Trichlorppheppxy) 
propionic acid (Sitvex) 0 - - 5.0E+01 - - - 2.3E+04 - - - 5.0E+00 - - - 2.3E+03 - - - 2.3E+03 -
Vinyl Chloride0 

0 - - 2.5E-01 2.4E+01 - - 2.4E+02 2.3E+04 - - 2.5E-02 2.4E+00 - - 2.4E+01 2.3E+03 - - 2.4E+01 23E+03 

Zinc 0 9.7E+01 9.8E+01 7.4E+03 2.6E+04 1.1E+03 3.5E+04 3.4E+06 12E+07 2.4E+01 2.5E+01 7.4E+02 2.6E+03 6.9E+03 8.7E+03 3.4E+05 1.2E+06 1.1E+03 8.7E+03 3.4E*0S 1.2E+06 

Notes: Metal Target Value (SSTV) 

1. AO concentrations expressed as micrograms/Titer (ug/t), unless noted otherwise Antimony 2.6E+02 

2. Discharge flow is highest monthly average or Form 2C maximum for Industries and design flow for Municipals Arsenic 4.6E+02 

3. Metals measured as Dissolved, unless specified otherwise Barium B.3E+04 

4. "C" Indicates a carcinogenic parameter Cadmium 1.3E+01 

5. Regular WLAs are mass balances (minus backgroupd concentration) using the % of stream flow entered above under Mixlpg Information. Chromium III 2.1E+03 . 

Antidegradation WLAs are based uppn a cpmplele mix. Chromium VI 7.0E+01 

6. Antldeg. Baseline - (025(WQC • background cone.) + background cone.) for acute and chronic Copper 4.8E+01 

- (0.1 (WQC • background cone.) + background cone.) tor human health Iron 1.4E*04 

7. WLAs established at the following stream flows: 1Q10 for Acute. 30Q10 for Chronic Ammonia, 70.10 for Other Chronic, 3005 for Non-carcinogens and Lead 4.0E+02 

Harmonic Mean for Carcinogens. To apply mixing ratios from a model set the stream flow equal to (mixing ratio- 1). effluent flow equal to 1 and 100% mix. Manganese 2.3E+03 

Mercury S.2E+00 

Nickel 6.7E+02 

Selenium 8.8E+01 

Silver 1.0E+01 

Zinc 4.3E+02 

Note: do not use QL's lower than the 

minimum QL's provided In agency 

guidance 
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005 - WET Acute c.dub.txt 

4/1/2015 4:09:51 PM 

Facility = RAAP - 005 
Chemical = WET - Acute - C.dub. 
Chronic averaging period = 4 
WLAa = 107.63 
WLAC = 1342.46 
Q.L. = 1 
# samples/mo. = 1 
# samples/wk. = 1 
summary of statistics: 
# observations = 3 
Expected Value = .927748 
Variance = .309858 
C.V. =0.6 
97th percentile daily values = 2.25760 
97th percentile 4 day average = 1.54357 
97th percentile 30 day average= 1.11891 
# < Q.L. = 2 
Model used = BPJ Assumptions, Type 1 
No Limit is required for this material 

The data are: 

408.16 
0 
0 
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005 - WET Acute P.prom.txt 

4/1/2015 4:10:11 PM 

Facility = RAAP - 005 
chemical = WET - Acute - P.prom 
chronic averaging period = 4 
WLAa = 107.63 
WLAC = 1342.46 
Q.L. = 1 
# samples/mo. = 1 
# samples/wk. = 1 

summary of statistics: 

# observations = 5 
Expected value = .731296 
Variance = .192526 
C.V. = 0.6 
97th percentile daily values = 1.77955 
97th percentile 4 day average = 1.21672 
97th percentile 30 day average= .881982 
# < Q.L. = 4 
Model used = BPJ Assumptions, Type 1 data 

No L im i t i s required f o r t h i s mater ia l 

The data a re : 

408.16 
0 
0 
0 
0 
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006 - TRC.txt 

4/2/2015 10:08:02 AM 

Facility = RAAP - 006 
Chemical = TRC 
Chronic averaging period = 4 
WLAa = 30 
WLAc = 140 
Q.L. = 20 
# samples/mo. = 1 
# samples/wk. = 1 
summary of statistics: 
# observations = 1 
Expected value = 50 
variance = 900 
C.V. = 0.6 
97th percentile daily values = 121.670 
97th percentile 4 day average = 83.1895 
97th percentile 30 day average= 60.3026 
# < Q.L. = 0 
Model used = BPJ Assumptions, type 2 

A limit is needed based on Acute Toxicity 
Maximum Daily Limit = 30 
Average Weekly lim i t =30 
Average Monthly Limit = 30 

The data are: 

50 
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006 - WET Chronic P.prom.txt 

4/1/2015 3:31:11 PM 

F a c i l i t y = RAAP - 006 
chemical = WET - Chronic - P.prom. 
Chronic averaging per iod = 4 
WLAa = 4.716 
WLAC = 42.655 
Q.L. = 1 
# samples/mo. = 1 
# samples/wk. = 1 
Summary o f s t a t i s t i c s : 

# observations = 4 
Expected Value = 2.3125 
variance = 1.92515 
C.V. = 0.6 
97th percentile daily values = 5.62727 
97th percentile 4 day average = 3.84751 
97th percentile 30 day average= 2.78899 
# < Q.L. = 0 . 
Model used = BP] Assumptions, type 2 data 

A l i m i t i s needed based on Acute T o x i c i t y 
Maximum Da i l y L im i t = 4.716 
Average weekly l i m i t = 4.716 
Average Monthly L im i t = 4.716 

The data a re : 

1 
1 
1 
6.25 
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007 - copper (NLN).txt 

4/2/2015 10:10:29 AM 

Facility = RAAP - 007 
Chemical = Copper 
Chronic averaging period = 4 
WLAa = 31 
WLAc = 390 
Q.L. •= 5 
# samples/mo. = 1 
# samples/wk. = 1 

summary of Statistics: 

# observations = 1 
Expected Value = 8.2 
variance = 24.2064 
C.V. = 0.6 
97th percentile daily values = 19.9540 
97th percentile 4 day average = 13.6430 
97th percentile 30 day average= 9.88963 
# < Q.L. = 0 
Model used = BP] Assumptions, type 2 data 

No Limit is required for this material 

The data are: 

8.2 
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007 - Cyanide (NLN).txt 

4/2/2015 10:19:07 AM 

Facility = RAAP - 007 
chemical = Copper . 
Chronic averaging period = 4 
WLAa = 120 
WLAc = 1300 
Q.L. = 5 
# samples/mo. = 1 
# samples/wk. = 1 

summary of statistics: 

# observations = 1 
Expected value = 20.9 
Variance = 157.251 
C.V. = 0.6 
97th percentile daily values = 50.8584 
97th percentile 4 day average = 34.7732 
97th percentile 30 day average= 25.2065 
# < Q.L. = 0 
Model used = BPJ Assumptions, type 2 data 

No Limit is required for this material 

The data are: 

20.9 
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007 - TRC.tXt 

4/2/2015 10:09:01 AM 

Facility = RAAP - 007 
Chemical = TRC . 
Chronic averaging period = 4 
WLAa = 54 
WLAc = 580 
Q.L. = 20 
# samples/mo. = 1 
# samples/wk. = 1 

summary of Statistics: 

# observations = 1 
Expected value = 50 
Variance = 900 
C.V. = 0.6 
97th percentile daily values = 121.670 
97th percentile 4 day average = 83.1895 
97th percentile 30 day average= 60.3026 
# < Q.L. = 0 . 
Model used = BP] Assumptions, type 2 data 

A limi t is needed based on Acute Toxicity 
Maximum Daily Limit = 54 
Average Weekly limi t =54 
Average Monthly Limit = 54 

The data are: 

50 

Page 1 



007 - WET Chronic C.dub..txt 

4/1/2015 3:32:50 PM 

Facility = RAAP - 007 
Chemical = WET - chronic - c.dub. 
chronic averaging period = 4 
WLAa = 8.49 
WLAc = 134.95 
Q.L. = 1 
# samples/mo. = 1 
# samples/wk. = 1 

Summary of statistics: 

# observations = 4 
Expected value = 10 
variance = 36 
C.V. = 0.6 
97th percentile daily values = 24.3341 
97th percentile 4 day average = 16.6379 
97th percentile 30 day average= 12.0605 
# < Q.L. = 0 
Model used = BPJ Assumptions, type 2 data 

A limit is needed based on Acute Toxicity 
Maximum Daily Limit =8.49 
Average Weekly limit =8.49 
Average Monthly Limit =8.49 

The data are: 

10 
10 
10 
10 
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026 - Ammonia.txt 

4/8/2015 1:25:13 PM 

Facility = RAAP - 026 
chemical = Ammonia 
Chronic averaging period = 30 
WLAa = 39.6 
WLAc = 149 
Q.L. = .2 
# samples/mo. = 1 
# samples/wk. = 1 

summary of statistics: 

# observations = 1 
Expected Value = 9 
Variance = 29.16 
C.V. = 0.6 
97th percentile daily values = 21.9007 
97th percentile 4 day average = 14.9741 
97th percentile 30 day average= 10.8544 
# < Q.L. = 0 
Model used = BP] Assumptions, type 2 data 

No Limit is required for this material 

The data are: 

9 
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026 - TRC.txt 

4/7/2015 12:20:58 PM 

Facility = RAAP - Outfall 026 
chemical = TRC 
Chronic averaging period = 4 
WLAa = 110 
WLAc = 1500 
Q.L. = 100 
# samples/mo. = 1 
# samples/wk. = 1 
Summary of Statistics: 
# observations = 1 
Expected value = 4000 
variance = 5760000 
C.V. = 0.6 
97th percentile daily values = 9733.67 
97th percentile 4 day average = 6655.16 
97th percentile 30 day average= 4824.21 
# < Q.L. = 0 
Model used = BP] Assumptions, type 2 

A limit is needed based on Acute Toxicity 
Maximum Daily Limit = 110 
Average Weekly limit = 110 
Average Monthly Limit = 110 

The data are: 

4000 
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028 - TRC.txt 

4/7/2015 12:28:30 PM 

Facility = RAAP - 028 
Chemical = TRC 
chrome averaging period = 4 
WLAa = 720 
WLAC = 22000 
Q.L. = 100 
# samples/mo. = 1 
# samples/wk. = 1 

summary of statistics: 

# observations = 1 
Expected value = 4000 
variance = 5760000 
CV. = 0.6 
97th percentile daily values = 9733.67 
97th percentile 4 day average = 6655.16 
97th percentile 30 day average= 4824.21 
# < Q.L. = 0 
Model used = BP] Assumptions, type 2 data 

A limit is needed based on Acute Toxicity 
Maximum Daily Limit = 720 
Average Weekly limit = 720 
Average Monthly Limit = 720 

The data are: 

4000 
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029 - Copper (NLN).txt 

4/2/2015 10:19:22 AM 

Facility = RAAP - 029 
Chemical = Copper . 
chronic averaging period = 4 
WLAa = 120 
WLAC = 1300 
Q.L. = 5 
# samples/mo. = 1 
# samples/wk. = 1 

summary of Statistics: 

# observations = 1 
Expected Value = 20.9 
Variance = 157.251 
C.V. = 0.6 
97th percentile daily values = 50.8584 
97th percentile 4 day average = 34.7732 
97th percentile 30 day average= 25.2065 
# < Q.L. = 0 . „ . 
Model used = BPJ Assumptions, type 2 data 

No Limit is required for this material 

The data are: 

20.9 
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029 - WET Acute P.Prom.txt 

4/1/2015 4:14:06 PM 

Facility = RAAP - 029 
Chemical = WET - Acute - P.prom. 
Chronic averaging period = 4 
WLAa = 33.55 
WLAC = 692.82 
Q.L. = 1 
# samples/mo. = 1 
# samples/wk. - 1 
summary of statistics: 

# observations = 4 
Expected Value = 1.16619 
Variance = .4896 
C.V. = 0.6 
97th percentile daily values = 2.83782 
97th percentile 4 day average = 1.94029 
97th percentile 30 day average= 1.40648 
# < Q.L. = 2 
Model used = BPJ Assumptions, Type 1 data 

No Limit is required for this material 

The data are: 

0 
0 
17.8 
17.8 
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031 - B is (2 -E thy lhexy l ) Phthalate ( p w s ) . t x t 

4/2/2015 10:48:28 AM 

F a c i l i t y = RAAP - 031 
Chemical = B is (2-Ethy lhexy l ) Phthalate 
Chronic averaging period = 4 
WLAa 
WLAC = 8 
Q.L. = 5 
# samples/mo. = 1 
# samples/wk. = 1 
summary of Statistics: 

# observations = 1 
Expected Value = 93 
Variance = 3113.64 
C.V. = 0.6 
97th percentile daily values = 226.307 
97th percentile 4 day average = 154.732 
97th percentile 30 day average= 112.162 
# < Q.L. = 0 
Model used = BPJ Assumptions, type 2 

A limit is needed based on chronic Toxicity 
Maximum Daily Limit = 11.7005982724259 
Average Weekly limit = 11.7005982724259 
Average Monthly Limit = 11.7005982724259 

The data are: 

93 
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031 - Copper (NLN).txt 

4/2/2015 10:49:50 AM 

Facility = RAAP - 031 
chemical = copper . 
chronic averaging period = 4 
WLAa =6.8 
WLAC = 5 
Q.L. = 1 
# samples/mo. = 1 
# samples/wk. = 1 
summary of statistics: 

# observations = 1 
Expected value = 1.6 
Variance = .9216 
C.V. = 0.6 
97th percentile daily values = 3.89346 
97th percentile 4 day average = 2.66206 
97th percentile 30 day average= 1.92968 
# < Q.L. = 0 . n . 
Model used = BP] Assumptions, type 2 data 

NO Limit is required for this material 

The data are: 

1.6 
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031 - iron (pws).txt 

4/2/2015 11:03:36 AM 

Facility = RAAP - 031 
Chemical = Iron 
Chronic averaging period = 4 
WLAa 
WLAc = 93 
Q.L. = 1 
# samples/mo. = 1 
# samples/wk. = 1 
Summary of statistics: 

# observations = 1 
Expected value = 563 
Vari ance = 114108. 
C.V. = 0.6 „„„„ M 

97th percentile daily values = 1370.01 
97th percentile 4 day average = 936.713 
97th percentile 30 day average= 679.007 
# < Q.L. = 0 . 
Model used = BPJ Assumptions, type 2 data 

A l i m i t i s needed based on chronic T o x i c i t y 
Maximum Da i l y L im i t = 136.019454916951 
Average Weekly l i m i t = 136.019454916951 
Average Monthly L im i t = 136.019454916951 

The data a re : 

563 
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031 - Lead (NLN).txt 

4/2/2015 11:04:12 AM 

Facility = RAAP - 031 
Chemical = Lead . 
Chronic averaging period = 4 
WLAa = 56 
WLAC = 6.9 
Q.L. = 1 
# samples/mo. = 1 
# samples/wk. = 1 
summary of Statistics: 

# observations = 1 
Expected Value = 1.1 
variance = .4356 
C.V. = 0.6 
97th percentile daily values = 2.67675 
97th percentile 4 day average = 1.83016 
97th percentile 30 day average= 1.32665 
# < Q.L. = 0 . 
Model used = BP] Assumptions, type 2 data 

No Limit is required for this material 

The data are: 

1.1 
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031 - Manganese (pws).txt 

4/2/2015 10:54:27 AM 

Facility = RAAP - 031 
chemical = Manganese, 
chronic averaging period = 4 
WLAa 
WLAC = 15 
Q.L. = 1 
# samples/mo. = 1 

# samples/wk. = 1 

summary of statistics: 

# observations = 1 

ffir,ue: ^208 
c.v. = 0.6 
97th percentile daily values = 57.6719 
97th percentile 4 day average = 39.4318 
97th percentile 30 day average= 28.5834 
# < Q.L. = 0 . 
Model used = BP] Assumptions, type 2 data A limit is needed based on Chronic Toxici 

SSS 5fflf»L.ffit : li.llU^lll 
Average Monthly Limit = 21.9386217607985 

The data are: 23.7 
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032 - Iron (pws).txt 

4/2/2015 11:06:18 AM 

Facility = RAAP - 032 
Chemical = iron 
Chronic averaging period = 4 
WLAa 
WLAc = 280 
Q.L. = 1 
# samples/mo. = 1 
# samples/wk. = 1 

Summary of Statistics: 

# observations = 1 
Expected Value = 512 
variance = 94371.8 
C.V. = 0.6 
97th percentile daily values = 1245.90 
97th percentile 4 day average = 851.860 
97th percentile 30 day average= 617.499 
# < Q.L. = 0 
Model used = BP] Assumptions, type 2 

A l i m i t i s needed based on Chronic T o x i c i t y 
Maximum Da i l y L im i t = 409.520939534904 
Average Weekly l i m i t = 409.520939534904 
Average Monthly L im i t = 409.520939534904 

The data a re : 

512 

Page 1 



MODOUT.TXT 
"Model Run For l:\kaharlow\Raap - VA0000248\VA0000248_10_Reissuance\Techm'cal\DO 
Models\026.mod On 5/7/2010 3:11:48 PM" 
"Model is for NEW RIVER." 

"Model starts at the RAAP OUTFALL 026 discharge." 

"Background Data" 
"7Q10 , "cBOD5", "TKN", "DO", "Temp" 
"(mgd)", " (mg/1)" , " (mg/1)" , " (mg/1)" , "deg C" 
559, 2, 0, 8.801, 13.5 
"Discharge/Tributary input Data f o r Segment 1" 
"Flow", "CBOD5", TKN , "DO", "Temp" 
"(mgd)", " (mg/1)" , " (mg/1)" , " (mg/1)" , "deg C" 
1 , 30, 6, ,5 , 23.3 

"Hydraulic information fo r Segment 1 " 
"Length" , "width" , "Depth", " ve loc i t y " 
" ( m i ) " , " ( f t ) " , " ( f t ) " , " ( f t / s e c ) " 
1 , 600, 1.318, 1.096 

" I n i t i a l Mix Values f o r Segment 1 " 
"Flow", "DO", "cBOD", "nBOD", "DOSat", "Temp" 
"(mgd)'', "(mg/1)", "(mg/1)", "(mg/1)", "(mg/1)", "deg c" 
560, 8.794, 5.125, .023, 9.776, 13.5175 

"Rate Constants for Segment 1. - (All units Per Day)" 
" k l " , "kl@T", "k2", "k2@T", "kn", "kn@T", "B0̂ , "BD@T" 
1, .742, 3, 2.572, .35, .213, 0, 0 

"Output for Segment 1" 
"Segment starts at RAAP OUTFALL 026" 
"Total", "segm." 
"Dist.", "DiSt.", "DO", "CBOD", "nBOD" 
"(mi)", "(mi)", "(mg/1)", "(mg/1)", "(mg/1)" 
0, 0, 8.794, 5.125, .023 
.1, .1, 8.787, 5.104, .023 
.2, .2, 8.78, 5.083, .023 
.3, .3, 8.773, 5.062, .023 
.4, .4, 8.766, 5.041, .023 
.5, .5, 8.76, 5.02, .023 
.6, .6, 8.754, 5, .023 
.7, .7, 8.769, 5, .023 
.8, .8, 8.783, 5, .023 
.9, .9, 8.797, 5, .023 
1, 1, 8.798, 5, .023 

"END OF FILE" 

s 
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modout ^ Completel . txt 
"Model Run For I^kaharlow^Raap ^ VA0000248^VA0000248^10^Reissuance^Technical^OO 
Models^Completel.modOn4B16B20102:08:48 FM" 

"Model i s f o r NEWRIVER." 
"Model starts at theOUTFALL029discharge." 

"Background Oata" 
"7Q10^, "cB005", "TKN", "00" , "Temp" 
" ( m g d ) " , " ( m g B l ) " , " ( m g B l ) " , " ( m g B l ) " , " d e g c " 
559, 2, 0, 8.801, 13.5 

"oischargeBTrihutary Input oata fo r Segment 1" 
" F l o w " , " C B 0 0 5 " , ^ T K N ^ , " 0 0 " , "Temp" 
" ( m g d ) " , " ( m g B l ) " , " ( m g B l ) " , " ( m g B l ) " , " d e g C " 
1.57, 60, 0, ,7 , 20 

"Hydraulic informat ion f o r Segment 1 " 
"Length","Width", "oepth" , v e l o c i t y " 
" ( m i ) " , " ( f t ) " , " ( f t ) " , " ( f tBsec ) " 
. 1 , 500, 1.472, 1.179 

" i n i t i a l Mix Values f o r Segment 1 " 
"Flow", "00", "cBOO", "nBOO", "OOSat", "Temp" 
"(mgd)","(mgBl)","(mgBl)","(mgBl)","(mgBl)","degC" 
560.57, 8.796, 5.406, 0, 9.775, 13.5182 

"Rate Constants for Segment 1. D (All units Fer Oay)" 
" k l " , "kl^T", "k2", "k2^T", "kn", "kn^T", "BÔ , "BÔ T" 
1, .743, 3, 2.573, .35, .213, 0, 0 

"Output for Segment 1" 
"Segment starts at OUTFALL 029" 
"Total", "segm." 
"oist.", "oist.", "00", "CBOO", "nBOO" 
"(mi)", "(mi)", "(mgBl)","(mgBT)","(mgBl)" 
0, 0, 8.796, 5.406, 0 
.1, .1, 8.788, 5.385, 0 

"OischargeBTrihutary Input Oata for Segment 2" 
"Flow", "CB005", ^TKN^, "00", "Temp" 
"(mgd)","(mgBl)","(mgBl)","(mgBl)","degC" 
1, 30, 13.6, ,5, 20 

"Incremental Flow input Oata for Segment 2" 
"Flow", "CB005", "TKN", "00", "Temp" 
"(mgd)","(mgBl)","(mgBl)","(mgBl)","degC" 
0, 2, 0, ,8.795, 13.5 

"Hydraulic information for Segment 2" 
"Length","Width", "Oepth", ve l o c i t y " 
"(mi)", " ( f t ) " , " ( f t ) " , "(ftBsec)" 
.02, 600.001, 1.016, .922 

" I n i t i a l Mix values for Segment 2" 
"Flow", "00", "cBOO", "nBOO", "OOSat", "Temp" 
"(mgd)","(mgBl)","(mgBl)","(mgBl)","(mgBl)","degC" 
561.57, 8.781, 5.509, .082, 9.772, 13.52975 

"Rate Constants for segment 2. D (All units Fer Oay)" 
" k l " , "kl^T", "k2", "k2^T", "kn", "kn^T", "BÔ , "BÔ T" 
.5, .371, 2.999, 2.573, .15, .091, 0, 0 

"Output for Segment 2" 
"Segment starts atOUTFALL026" 
"Total", "Segm." 

Fagel 



modout - Completel.txt 
"Dist.", "DlSt.", "DO", "CBOD", "nBOD" 
"(mi)", "(mi)", "(mg/1)", "(mg/1)", "(mg/1)" 
.1, 0, 8.781, 5.509, .082 
.12, .02, 8.782, 5.506, .082 

"Discharge/Tributary input Data for Segment 3" 
"Flow", "CB0D5", ''TKN\ "DO", "Temp" 
"(mgd)", "(mg/1)", "(mg/1)", "(mg/1)", "deg C" 
5.55, 24, 0, ,7, 20 

"Incremental Flow Input Data for segment 3" 
"Flow", "CBOD5", "TKN", "DO", "Temp" 
"(mgd)", "(mg/1)", "(mg/1)", "(mg/1)", "deg C" 
0, 2, 0, ,8.787, 13.5 

"Hydraulic information for Segment 3" 
"Length","Width", "Depth", "velocity" 
"(mi)", " ( f t ) " , " ( f t ) " , "(ft/sec)" 
4.88, 599.999, 1.025, .927 

" i n i t i a l Mix Values for Segment 3" 
"Flow", "DO", "cBOD", "nBOD", "DOSat", "Temp" 
"(mgd)", "(mg/1)", "(mg/1)", "(mg/1)", "(mg/1)", "deg C 
567.12, 8.765, 6.039, .081. 9.763. 13.593C 

'Ra 
•kl 
.5, 

"Rate Constants f o r Segment 3. - (A l l un i ts Per Day)" 
" k l " , "kl@T", "k2" , "k2@T", " kn " , "kn@T", "BD , 
.5. .373, 3, 2.577, .15, .092, 0, 0 

BD@T" 

"Output 
"Segment 
"Total", 
"D-ist.", 
"(mi)", 
• 12, 
22, 
.32, 
.42, 
.52, 
.62, 
.72, 
.82, 
.92, 
1.02, 
1.12, 
1.22, 
1.32, 
1.42, 
1.52, 
1.62, 
1.72, 
1.82, 
1.92, 
2.02, 
2.12, 
2.22, 
2.32, 
2.42, 
2.52, 
2.62, 
2.72, 
2.82, 
2.92, 
3.02, 
3.12, 

for Segment 3" 
starts at OUTFALL 
Segm.' 

"Dist.", 
"(mi)", 
0, 
.1, 
• 2, 
• 3, 
.4, 
.5, 
.6, 
.7, 
.8, 
.9, 
1, 
1.1, 
1.2, 
1.3, 
1.4, 
1.5, 
1.6, 
1.7, 
1.8, 
1.9, 
2, 
2.1, 
2.2, 
2.3, 
2.4, 
2.5, 
2.6, 
2.7, 
2.8, 
2.9, 
3, 

"DO", 
"(mg/1)' 
8.765, 
8.767, 
8.769, 
8.771, 
8.773, 
8.775, 
8.777, 
8.779, 
8.781, 
8.783, 
8.785, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 

007" 

"CBOD", 
, "(mg/1)" 
6.039, 
6.024, 
6.009, 
5.994, 
5.979, 
5.964, 
5.949, 
5.934, 
5.919, 
5.904, 
5.89, 
5.876, 
5.862, 
5.848, 
5.834, 
5.82, 
5.806, 
5.792, 
5.778, 
5.764, 
5.75, 
5.736, 
5.722, 
5.708, 
5.694, 
5.68, 
5.666, 
5.652, 
5.638, 
5.624, 
5.61, 

"nBOD" 
, "(mg/1)" 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
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3.22, 
3.32, 
3.42, 
3.52, 
62, 
72, 
82, 
92, 
02, 
12, 

4.22, 
4.32, 
4.42, 
4.52, 
4.62, 
4.72, 
4.82, 
4.92, 
5, 

3.1, 
3.2, 
3.3, 
3.4, 
3.5, 
3.6, 
3.7, 
3.8, 
3.9, 
4, 
4.1, 
4.2, 
4.3, 
4.4, 
4.5, 
4.6, 
4.7, 
4.8, 
4.88, 

8.787, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 

niodout 
5.596, 
5.582, 
5.568, 
5.554, 

54, 
526, 
512, 
498, 
485, 
472, 

5.459, 
5.446, 
5.433, 
5.42, 
5.407, 
5.394, 
5.381, 
5.368, 
5.357, 

Completel.txt 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 

"Discharge/Tributary Input Data for Segment 4" 
"Flow", "CBOD5", TKN , "DO", "Temp" 
"(mgd)", "(mg/1)", "(mg/1)", "(mg/1)", "deg C" 
.07, 30, 9, ,5, 20 .077 ' 30, 

"Incremental Flow Input Data for Segment 4" 
"Flow", "CBOD5", "TKN", "DO", "Temp" 
"(mgd)", "(mg/1)", "(mg/1)", "(mg/1)", "deg C" 
0, 2, 0, ,8.793, 13.5 

"Hydraulic information for Segment 4" 
"Length","Width", "Depth", ^Velocity" 
"(mi)", " ( f t ) " , " ( f t ) " , "(ft/sec)" 

760.001, .886, 

" i n i t i a l Mix Values for Segment 4" 
"Flow", "DO", "CBOD", "nBOD", "DOSat", 
"(mgd)", "(mg/1)", "(mg/1)", "(mg/1)", "(mg/1)", 
567.19, 8.787, 5.366, .084, 9.77, 

"Temp" 
"deg C" 
13.59386 

"Rate Constants for Segment 4. - (All units Per Day)" 
" k l " . "klra-r-" "k?" "k?&T". "kn". "kn@T" "BD . "kl 
• 5, 

'kl@T 
.373, 

'k2 
3, 

'k2@T' 
2.577, 

kn' 
• 15, 

"kn@T' 
.092, 

"BD" 

o, 
"BOOT" 
0 

"output 
"Segment 
"Total", 
"Dist.", 
"(mi)", 
5, 
5.1, 
5.2, 
5.3, 
5.4, 
5.5, 
5.6, 
5.7, 
5.8, 
5.9, 
6, 
6.1, 
6.2, 
6.3, 
6.4, 
6.5, 

for Segment 4" 
starts at OUTFALL 
segm. 

028" 

"Dist." 
"(mi)", 
0, 
.1, 
• 2, 
• 3, 
.4, 
.5, 
.6, 
.7, 
.8, 
• 9, 
1, 
1.1, 
1.2, 
1.3, 
1.4, 
1.5, 

"DO", 
"(mg/1)' 
8.787, 
8.791, 
8.793, 
8.793, 
8.793, 
8.793, 
8.793, 
8.793, 
8.793, 
8.793, 
8.793, 
8.793, 
8.793, 
8.793, 
8.793, 
8.793, 

"cBOD", 
"(mg/1)" 
5.366, 
352, 
338, 
324, 
31, 

5.296, 
5.282, 
5.268, 
5.254, 
5.24, 
5.226, 
5.212, 
5.198, 
5.184, 
5.17, 
5.156, 

"nBOD" 
, "(mg/1)" 
.084 
.084 
.084 
.084 
.084 
.084 
.084 
.084 
.084 
.084 
.084 
.084 
.084 
.084 
.084 
.084 
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modout - Completel.txt 
6.6, 1.6, 8.793, 5.142, .084 
6.7, 1.7, 8.793, 5.128, .084 
6.8, 1.8, 8.793, 5.114, .084 
6.9, 1.9, 8.793, 5.1, .084 
7, 2, 8.793, 5.086, .084 
7.1, 2.1, 8.793, 5.072, .084 
7.2, 2.2, 8.793, 5.058, .084 
7.3, 2.3, 8.793, 5.044, .084 
7.4, 2.4, 8.793, 5.03, .084 
7.5, 2.5, 8.793, 5.016, .084 
7.6, 2.6, 8.793, 5.002, .084 
7.7, 2.7, 8.793, 5, .084 
7.8, 2.8, 8.793, 5, .084 
7.9, 2.9, 8.793, 5, .084 
8, 3, 8.793, 5, .084 

"END OF FILE" 
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modout ^ complete l . tx t 
"Model Run For l :^kaharlow^Raap^ VA0000248^VA0000248^10^Reissuance^Technical^OO 
Models^Completel.mod On 4B16B2010 2:08:48 FM" 

"Model i s f o r NEW RIVER." 
"Model s t a r t s a t t h e O U T F A L L 0 2 9 d i s c h a r g e . " 

"Background Oata" 
"7O10", "cB005", "TKN", "OO", "Temp" 
" ( m g d ) " , " ( m g B l ) " , " ( m g B l ) " , " ( m g B l ) " , " d e g C " 
559, 2, 0, 8.801, 13.5 

"oischargeBTrihutary Input O a t a f o r Segment 1 " 
"F low" , "CB005", ^TKN^, "OO", "Temp" 
" ( m g d ) " , " ( m g B l ) " , " ( m g B l ) " , " ( m g B l ) " , " d e g C " 
1.57, 60, 0, ,7 , 20 

"Hydraulic Information fo r Segment 1 " 
"Length" , "width" , "oepth" , " ve loc i t y " 
" ( m i ) " , " ( f t ) " , " ( f t ) " , " ( f tBsec ) " 
. 1 , 500, 1.472, 1.179 

" i n i t i a l Mix values f o r Segment 1 " 
"Flow", "00", "cBOO", "nBOO", "OOSat", "Temp" 
"(mgd)","(mg^l)","(mgBl)","(mgBl)","(mgBl)","degC" 
560.57, 8.796, 5.406, 0, 9.775, 13.5182 

"RateConstants for Segment 1. D (All units Fer oay)" 
" k l " , "kl^T", "k2", "k2^T", "kn", "kn^T", "BÔ , "BÔ T" 
1, .743, 3, 2.573, .35, .213, 0, 0 

"Output for Segment 1" 
"Segment startsatOUTFALL029" 
"Total", "Segm." 
"oist.", "oist.", "oo", "cBOO", "nBOO" 
"(mi)", "(mi)", "(mgBl)","(mgBl)","(mgBT)" 
0, 0, 8.796, 5.406, 0 
.1, .1, 8.788, 5.385, 0 

"oischargeBTributary input Oata for Segment 2" 
"Flow", "CB005", T̂KN̂ , "00", "Temp" 
"(mgd)","(mgBl)","(mgBl)","(mgBl)","degc" 
1, 30, 13.6, ,5, 20 

"incremental F low lnpu t O a t a f o r Segment 2" 
"Flow", "CB005", "TKN", "00" , "Temp" 
" ( m g d ) " , " ( m g B l ) " , " ( m g B l ) " , " ( m g B l ) " , " d e g C " 
0, 2, 0, ,8.795, 13.5 

"Hydraulic informat ion fo r Segment 2" 
"Length" , "width" , "oepth", " ve loc i t y " 
" ( m i ) " , " ( f t ) " , " ( f t ) " , " ( f tBsec ) " 
.02, 600.001, 1.016, .922 

" I n i t i a l Mix Values f o r Segment 2" 
"Flow", "00", "cBOO", "nBOO", "OOSat", "Temp" 
"(mgd)","(mgBl)","(mgBl)","(mgBl)","(mgBl)","degC" 
561.57, 8.781, 5.509, .082, 9.772, 13.52975 

"RateConstants for Segment 2. ̂  (All units Fer Oay)" 
" k l " , " k l ^T " , "k2" , "k2^T", " kn " , "kn^T", "BO^, "BO^T" 
.5, .371, 2.999, 2.573, .15, .091, 0, 0 

"Output f o r Segment 2" 
"Segment s ta r t s atOUTFALL026" 
"To ta l " , "segm." 

Fage 1 



modout - Completel.txt 
"Dist.", "DiSt.", "DO", "CBOD", "nBOD" 
"(mi)", "(mi)", "(mg/1)", "(mg/1)", "(mg/1)" 
.1, 0, 8.781, 5.509, .082 
.12, .02, 8.782, 5.506, .082 

"Discharge/Tributary Input Data for Segment 3" 
"Flow", "CBOD5", TKN , "DO", "Temp" 
"(mgd)", "(mg/1)", "(mg/1)", "(mg/1)", "deg C" 
5.55, 24, 0, ,7, 20 

"Incremental Flow input Data for Segment 3" 
"Flow", "CBOD5", "TKN", "DO", "Temp" 
"(mgd)", "(mg/1)", "(mg/1)", "(mg/1)", "deg C" 
0, 2, 0, ,8.787, 13.5 

"Hydraulic Information for Segment 3" 
"Length","Width", "Depth", "velocity" 
"(mi)", " ( f t ) " , " ( f t ) " , "(ft/sec)" 
4.88, 599.999, 1.025, .927 

" i n i t i a l Mix Values for Segment 3" 
"Flow", "DO", "CBOD", "nBOD", "DOSat", "Temp" 
"(mgd)", "(mg/1)", "(mg/1)", "(mg/1)", "(mg/1)", "deg C" 
567.12, 8.765, 6.039, .081, 9.763, 13.59307 

"Rate Constants for Segment 3. - (All units Per Day)" 
" k l " , "kl@T", "k2", "k2@T", "kn", "kn@T", "BD , "BD@T" 
.5, .373, 3, 2.577, .15, .092, 0, 0 

"Output 
"Segment 
"Total", 
"Dist.", 
"(mi)", 
• 12, 
.22, 
• 32, 
.42, 
• 52, 
.62, 
.72, 
.82, 
.92, 
1.02, 
1.12, 
1.22, 
1.32, 
1.42, 
1.52, 
1.62, 
1.72, 
1.82, 
92, 
02, 
12, 
22, 

2.32, 
2.42, 
2.52, 
2.62, 
2.72, 
2.82, 
2.92, 
3.02, 
3.12, 

for Segment 3" 
starts at OUTFALL 
Segm," 

"Dist." 
"(mi)", 
0, 
• 1, 
.2, 
• 3, 
• 4, 
.5, 
• 6, 
.7, 
• 8, 
• 9, 
1, 
1.1 
1.2 
1.3 
1.4 
1.5 
1.6 
1.7 
1.8 
1.9 
2, 
2.1 
2.2 
2.3 
2.4 
2.5 
2.6 
2.7 
2.8 
2.9 
3, 

"DO", 
"(mg/1)' 
8.765, 
8.767, 
8.769, 
8.771, 
8.773, 
8.775, 
8.777, 
8.779, 
8.781, 
8.783, 
8.785, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 

007" 

"CBOD", 
, "(mg/1)" 
6.039, 
6.024, 
6.009, 
5.994, 
5.979, 
5.964, 
5.949, 
5.934, 
5.919, 
5.904, 
5.89, 
5.876, 
5.862, 
5.848, 
5.834, 
5.82, 
5.806, 
5.792, 
5.778, 
5.764, 
5.75, 
5.736, 
5.722, 
5.708, 
5.694, 
5.68, 
5.666, 
5.652, 
5.638, 
624, 
61, 

"nBOD" 
, "(mg/1)" 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
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3.22, 
3.32, 
3.42, 
3.52, 
3.62, 
3.72, 
3.82, 
3.92, 
4.02, 
4.12, 
22, 
32, 
42, 
52, 
62, 
72, 

4.82, 
4.92, 
5, 

3.1, 
3.2, 
3.3, 
3.4, 
3.5, 
• 6, 
.7, 
.8, 
• 9, 

3. 
3, 
3. 
3. 
4, 
4.1, 
4.2, 
4.3, 
4.4, 
4.5, 
4.6, 
4.7, 
4.8, 
4.88, 

8.787, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 
8.787, 

modout 
5.596, 
5.582, 
5.568, 
5.554, 

54, 
526, 
512, 
498, 
485, 

5.472, 
5.459, 
446, 
433, 
42, 
407, 
394, 

5.381, 
5.368, 
5.357, 

Completel.txt 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 
.081 

"Discharge/Tributary Input Data for Segment 4" 
"Flow", "CBOD5", TKN , "DO", "Temp" 
"(mgd)", "(mg/1)", "(mg/1)", "(mg/1)", "deg c" 
.07, 30, 9, ,5, 20 

"Incremental Flow Input Data for Segment 4" 
"Flow", "CBOD5", "TKN", "DO", "Temp" 
"(mgd)'', "(mg/1)", "(mg/1)", "(mg/1)", "deg C" 

o, 2, 0, ,8.793, 13.5 

"Hydraulic information for Segment 4" 
"Length","Width", "Depth", "velocity" 
"(mi)", " ( f t ) " , " ( f t ) " , "(ft/sec)" 
3, 760.001, .886, .842 

" I n i t i a l Mix values for Segment 4" 
"Flow", "DO", "cBOD", "nBOD", "DOSat", "Temp" 
"(mgd)", "(mg/1)", "(mg/1)", "(mg/1)", "(mg/1)", "deg C" 
567.19, 8.787, 5.366, .084, 9.77, 13.59386 

"Rate Constants for Segment 4. - (All units Per Day)" 
" "l,ia-r" "L-->" "L-'Jfflx" "L-niHx" "an" 'kl 

5, 
'klOT 
,373, 

'k2 
3, 

'k2@T" 
2.577, 

kn' 
.15, 

'kn@T" 
.092, 

BD 
0, 

"BD@T" 
0 

"Output for Segment 4" 
"Segment starts at OUTFALL 
"Total", "Segm." 

028" 

"Dist. 
"(mi)", 
5, 
5.1, 
5.2, 
5.3, 
5.4, 
5.5, 
5.6, 
5.7, 
5.8, 
5.9, 
6, 
6.1, 
6.2, 
6.3, 
6.4, 
6.5, 

'DlSt. 
"(mi)", 
0, 
.1, 
.2, 
.3, 
• 4, 
.5, 
• 6, 
.7, 
• 8, 
.9, 
1, 
1.1, 
1.2, 
1.3, 
1.4, 
1.5, 

"DO", 
"(mg/1)", 
8.787, 
8.791, 
8.793, 
8.793, 
8.793, 
8.793, 
8.793, 
8.793, 
8.793, 
8.793, 
8.793, 
8.793, 
8.793, 
8.793, 
8.793, 
8.793, 

"cBOD", 
"(mg/1)1 

5.366, 
5.352, 
5.338, 
5.324, 
5.31, 
5.296, 
5.282, 
5.268, 
5.254, 
5.24, 
5.226, 
5.212, 
5.198, 
5.184, 
5.17, 
5.156, 

"nBOD" 
, "(mg/1)" 
.084 
.084 
.084 
.084 
.084 
.084 
.084 
.084 
.084 
.084 
.084 
.084 
.084 
.084 
.084 
.084 
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modout - Completel.txt 
6.6, 1.6, 8.793, 5.142, .084 
6.7, 1.7, 8.793, 5.128, .084 
6.8, 1.8, 8.793, 5.114, .084 
6.9, 1.9, 8.793, 5.1, .084 
7, 2, 8.793, 5.086, .084 
7.1, 2.1, 8.793, 5.072, .084 
7.2, 2.2, 8.793, 5.058, .084 
7.3, 2.3, 8.793, 5.044, .084 
7.4, 2.4, 8.793, 5.03, .084 
7.5, 2.5, 8.793, 5.016, .084 
7.6, 2.6, 8.793, 5.002, .084 
7.7, 2.7, 8.793, 5, .084 
7.8, 2.8, 8.793, 5, .084 
7.9, 2.9, 8.793, 5, .084 
8, 3, 8.793, 5, .084 

"END OF FILE" 
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Attachment F 

Historical Limit Development 



Excerpt from 
1979 Fact Sheet 



( ) Final Limitation 

( ) Interim Limitation 

TABLE I . EFFLUENT LIMITATIONS 

o/a Effective Dates: From 

To 

*1 . Per ,208 Plan and date 
2. Per 303(C) Plan and date_ 
3. Per EPA and date 

y - ^ ? r l ^ ^ t A ^ ^ ^ f f i - T «*Y 

4. Per 401' .Cert if icat ion and date 
5. Other ^(/%fA//\ A - f t t W t & d • 

T 



ATTACHMENT 1 

nut-fall 004 - This is an 'open di tch which pr ior .to the f i n i sh of 

m 
the design flow for th is f a c i l i t y . mmm gated and modified i f necessary. 

/ 



Attachment 1 
Page 2 

mm 
limits should be.changed. H temperature limits may also be modified. m##*m. 

s system 
Due ' 
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oxidized nitrogen-and -TNT quantities. 

wmmwit 
discharge will be removed from the permit. 

^wms&gL; 
are applicable. 

msmgrnp®* 
mmmmm^z: 
should discharge occur. 

# w r r ^ ^ i ^ t z & t t ^ * -
No. 1 applies in this case. . , " m#sss#m:: Virginia. »• of quantity l imi ts . 

9. 

10 
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Attachment G 

TMP Justification Memorandum 



M E M O R A N D U M 

VIRGINIA DEPARTMENT OF ENVIRONMENTAL QUALITY 

WEST CENTRAL REGIONAL OFFICE 

3019 Peters Creek Road Roanoke. VA 24019 
SUBJECT: RFAAP VA0000248 - TMP Justification 

TO: Deborah DeBiasi - OPS 

FROM: Kevin Harlow 

DATE: April 8, 2015 

Revised facility information along with included table showing historic TMP results are attached. 

Outfall 005: The current mode of operation is to discharge only cooling water, cooling tower 
blowdown and storm water, and potentially wastewater from the oleum plant. The oleum plant is in 
standby mode and will take considerable effort to make it active. Occasionally, spills from tank 
dikes have found their way into this outfall. Discharges from this outfall meet the applicability 
criteria in the guidance to flows in excess of 50,000 gpd. No toxicity was observed during the 
current permit. Annual acute biological testing should be continued in the permit. The species used 
should be alternated between C. dubia and P. promelas. If the oleum plant becomes active, quarterly 
testing with both species should resume. 

Outfall 006: No major changes in the sources of effluent at this outfall. Discharges from this outfall 
meet the applicability criteria in the guidance due to flows in excess to 50,000 gpd. An acute 
toxicity limit of 1.0 TUa was placed into the permit during the 2005 permit reissuance. The facility 
did not have any trouble achieving compliance with this limit. Chronic toxicity data using P. 
promelas showed some toxicity but the WETLIM10 and STATS.EXE output showed that the 1.0 
TUa was the most restrictive limit and that a chronic toxicity limit is not needed. Annual chronic 
tests using Pimephalespromelas will also continue. The acute multi-dilution NOAEC tests shall be 
48-Hour Static Acute tests using Pimephales promelas 

Outfall 007: No major changes in the sources of wastewater at this outfall. All waste acid is 
directed to the A-B line treatment system and this outfall. This outfall has had an effective acute 
WET limit since 1994. The 8.0 TUa limit was corrected in the 2005 permit reissuance to a 6.6 TUa 
limit. The facility did not have any trouble meeting this new limit during the compliance schedule. 
Chronic toxicity data using C. dubia showed some toxicity but the WETLIM10 and STATS.EXE 
output showed that the 6.6 TUa (C. dubia) was the most restrictive limit and that a chronic toxicity 
limit is not needed. Once a year, tests shall be conducted using both Ceriodaphnia dubia and 
Pimephales promelas. Continued chronic testing using C. dubia is also required since the IWC at 
7Q10 exceeds 1%. 

Outfall 014: Following removal of cooling water from this outfall in 1992, the discharge has been 
comprised of storm water and spring water. A petroleum odor was detected in this area during a 
2000 site visit. The spring was determined to be infiltrating a collapsed pipeline in 2000. The 
pipeline was subsequently repaired excluding the contaminated spring. Toxicity testing during the 



2005 and2010permitterms did notexhibittoxicity. However, given the I W ^ 
toxicitytesting alternating betweenP.promelas and 0. dubia isto continue. 

O u t f a t t 0 2 6 ^ 0 ^ : N o t o x i c i t y w a s demonstrated in the 2010permit. However, there isachance 
thattoxicsfrom manufacturing or laboratory operations could be routed to these STPs.Thefacil i t^ 
disinfects by chlorination and d e c h ^ 
a^ernatmg between u s m g ^ ^ ^ ^ ^ ^ ^ ^ 

Outfal l 029: There are no major changes in the sources of effluentatthis outfall. A W E T limit 
became effective in 1994.No tests havefailedsinceaseven mill ion gallon equalisation basin has 
been in use. Ceriodaphnia dubia was chosen as the most sensitive species in 1994. Small changes in 
the manufacturingformulations have been made and wi l l probably continue in the future. Acute 
WET testingwiii continue with the most sensitive species, Once each year both species 
should be tested to verifythatmanufacturing changes have notresulted in vertebrate toxicity. 

Outfal l 0^0: Tox ic i t yw i l l be evaluated at Outfall 030 using armual acute and chronic WT^T 
tests.Testingw^l l alternate between usingP.promelasforthe acute t e s t a n d C . d u h i a ^ 
chronic test, ar^dC.dubiafor the acute test andP.promelasfor thech^om^ 



SUMMARY OF TMP REQUIREMENTS: 

005: Annual acute tests on 24 hour composite samples during dry weather. Alternate between 
Pimephales promelas and Ceriodaphnia dubia. I f the oleum plant becomes active, quarterly 
acute and chronic testing with both species should be initiated. 

006: Quarterly acute tests on 24 hour composite samples using Pimephales promelas. Both 
species should be used once each year to verify the most sensitive species. Annual chronic tests 
on 24 hour composite samples using P. Promelas. 

007: Quarterly acute tests on 24 hour composite samples with a WET limit using Ceriodaphnia 
dubia. Both species should be used once each year to verify the most sensitive species. Annual 
chronic testing using Ceriodaphnia dubia. 

014: Annual acute on 24 hour composite samples alternating between Pimephales promelas 
and Ceriodaphnia dubia. 

024: Quarterly acute tests on 24 hour composite samples with both C. dubia and P. promelas 
upon commencement of discharge. 

026: Annual acute on 24 hour composite samples alternating between Pimephales promelas 
and Ceriodaphnia dubia. 

028: Annual acute tests on 24 hour composite samples alternating between Pimephales 
promelas and Ceriodaphnia dubia. 

029: Quarterly acute tests on 24 hour composite samples with a WET limit using Ceriodaphnia 
dubia. Both Species should be used once each year to verify the most sensitive species. 

030: Annual acute and chronic WET tests. Testing will alternate between using P. promelas 
for the acute test and C. dubia for the chronic test, and C. dubia for the acute test and P. promelas 
for the chronic test. 



Attachment H 

NPDES Permit Rating Worksheet 



NPDES Permit Rating Work Sheet 
Regular Addition 
Discretionary Addition 

NPDES NO: VA0000248 Score change, but no 
status change 

Facility Name: — Deletion 

Radford Army Ammunition Plant 

City Radford 

Receiving Water New River 

Reach Number VAW-N22R 

Is this facility a steam electric power plant (SIC=4911) Is this permit for a municipal separate storm sewer 
with one or more ofthe following characteristics? serving a population greater than 100,000? 
1. Power output 500 MW or greater (not using a cooling pond/lake) 
2. A nuclear power plant YES; score is 700 (stop here) 
3. Cooling water discharge greater than 25% of the receiving stream's 7Q10 flow rate _x_ NO (continue) 

YES: score is 600 (stop here) _x_ NO (continue) 

FACTOR 1: Toxic Pollutant Potential 

PCS SIC Code: | | | | | Primary SIC Code: 2892 

Other SIC Codes: 2819 2823 2873 4911 

Industrial Subcategory Code: I 0 I 0 [ 2 I (Code 000 if no subcategory) 

Determine the Toxicity potential from Appendix A. Be sure to use the TOTAL toxicity potential column and check one 

Toxicity Group Code Points Toxicity Group Code Points Toxicity Group Code Points 

No process 3. 3 15 7. 7 35 
waste streams 0 0 4. 4 20 _x_ 8. 8 40 
1. 1 5 5. 5 25 9. 9 45 
2 2 10 6. 6 30 10. 10 50 

Code Number Checked: |_0J_8J 

Total Points Factor 1: |_4J_0J 

FACTOR 2: Flow/Stream Flow Volume (Complete Either Section A or Section B; check only one) 

Section A-Wastewater Flow Only Considered Section B-Wastewater and Stream Flow Considered 

Wastewater Type Code Points Wastewater Type Percent of Instream Code Points 
(See Instructions) (See Instructions) Wastewater Concen
Type 1: Flow < 5 MGD 11 0 tration at Receiving Type 1: 

Flow 5 to 10 MGD 12 10 Stream Low Flow 
Flow> 10 to 50 MGD 13 20 
Flow> 50 MGD 14 30 Type l/lll: < 10% 41 0 

Type II: Flow< 1 MGD 21 10 > 10% to < 50% 42 10 Type II: 
Flow 1 to 5 MGD 22 20 
Flow > 5 to 10 MGD 23 30 > 50% 43 20 
Flow> 10 MGD 24 50 

Type II: <10% _ X _ 51 0 
Type III: Flow < 1 MGD 31 0 Type III: 

Flow 1 to 5 MGD 32 10 > 10% to < 50% 52 20 
Flow > 5 to 10 MGD 33 20 
Flow> 10 MGD 34 30 > 50% 53 30 

Code Checked from Section A or B: |_5_|_1_| 

Total Points Factor 2: |_0_|_0_| 

1 

NPDES Permit Rating Work Sheet 



FACTOR 3: Conventional Pollutants 

(only when limited by the permit) 

A. Oxygen Demanding Pollutant: (check one) 

Permit Limits: (check one) 

BOD X COD 

< 100 lbs/day 
100 to 1000 lbs/day 
>1000to3000 lbs/day 
>3000 lbs/day 

NPDES No.: VA0000248 

. Other 
Code Points 

1 
2 
3 
4 

0 
5 
15 
20 

Code Checked: |_4J 

Points Scored: |_2_|_0_| 

B. Total Suspended Solids (TSS) 

Permit Limits: (check one) < 100 lbs/day 
100 to 1000 lbs/day 
>1000to5000 lbs/day 
>5000 lbs/day 

Code Points 
0 
5 
15 
20 

Code Checked: |_4_ 

Points Scored: |_2_|_0_ 

C. Nitrogen Pollutant (check one) 

Permit Limits: (check one) 

Ammonia X Other _Oxidized Nitrogen_ 

< 300 lbs/day 
300 to 1000 lbs/day 
>1000to3000 lbs/day 
>3000 lbs/day 

Code 
1 
2 
3 
4 

Points 
0 
5 
15 
20 

Code Checked: |_4_| 

Points Scored: |_2_|_0_| 

Total Points Factor 3: |_6J_0J 

FACTOR 4: Public Health Impact 
Is there a public drinking water supply located within 50 miles downstream ofthe effluent discharge (this Includes any body of water to 
which the receiving water is a tributary)? A public drinking water supply may Include Infiltration galleries, or other methods of 
conveyance that ultimately get water from the above referenced supply. 

_X_ YES (if yes, check toxicity potential number below) . NO (if no, go to Factor 5) 

Determine the human health toxicity potential from Appendix A. Use the same SIC code and subcategory reference as in Factor 1. (Be 
sure to use the human health toxicity group column - check one below) 

Toxicity Group Code Points Toxicity Group Code Points Toxicity Group Code Points 

No process 
waste streams 0 0 
1. 1 0 
2. 2 0 

0 
0 
5 
10 

7. 
X 8. 

9. 
10. 10 

15 
20 
25 
30 

Code Number Checked: |_0J_8J 

Total Points Factor 4: |_2_|_0_| 
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NPDES Permit Rating Work Sheet 

FACTOR 5: Water Quality Factors 
NPDES No.: VA0000248 

A. Is (or will) one or more of the effluent discharge limits based on water quality factors of the receiving stream (rather than 
technology-based federal effluent guidelines, or technology-based state effluent guidelines), or has a wasteload allocation been 
assigned to the discharge? 

Yes 
No 

Code 
1 
2 

Points 
10 
0 

B. Is the receiving water in compliance with applicable water quality standards for pollutants that are water quality limited in the 
permit? 

Yes 
No 

Code 
1 
2 

Points 
0 
5 

C. Does the effluent discharged from this facility exhibit the reasonable potential to violate water quality standards due to whole tfrt 
toxicity? 

Yes 
No 

Code 
1 
2 

Points 
10 
0 

Code Number Checked:A | _ 1 _ | 

Points Factor 5:A |_1_|_0_| 

B | _ U 

B L P J 

C|_1J 

+ C|_10_| = t_2_|_0_| TOTAL 

FACTOR 6: Proximity to Near Coastal Waters N/A 

A. Base Score: Enter flow code here (from Factor 2): | | | 

Check appropriate facility HPRI Code (from PCS): 

Enter the multiplication factor that corresponds 
to the flow code: I I I 

HPRHf Code HPRI Score Flow Code Multiplication 

1 1 20 11,31,or41 0.00 
12, 32, or 42 0.05 

2 2 0 13, 33, or 43 0.10 
14 or 34 0.15 

3 3 30 21 or 51 0.10 
22 or 52 0.30 

4 4 0 23 or 53 0.60 
24 1.00 

5 5 20 

HPRI code checked: | | 

Base Score: (HPRI Score). . x (Multiplication Factor). . (TOTAL POINTS) 

B. A dditional Polnts-NEP Program 
For a facility that has an HPRI code o f 3, does the facility 
discharge to one o f the estuaries enrolled In the National 
Estuary Protection (NEP) program (see Instructions) or 
the Chesapeake Bay? 
N/A 

Code Points 
Yes 1 10 
No 2 0 

Additional Points-Great Lakes Area of Concern 
For a facility that has an HPRI code of 5, does the facility 
discharge any ofthe pollutants of concern Into one ofthe 
Great Lakes'31 areas of concern (see instructions) 

N/A 

Yes 
No 

Code Points 
1 10 
2 0 

Code Number Checked:A |_N/A_ 

Points Factor 5: A | 

B |_N/A_| 

B I I I + 

C |_N/A_ 

C | _ | _ I TOTAL 
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NPDES Permit Rating Work Sheet 

NPDES NO: VA0000248 

SCORE SUMMARY 

Factor Description Total Points 

1 Toxic Pollutant Potential 40 

2 Flow/Stream Flow Volume 00 

3 Conventional Pollutants 60 

4 Public Health Impacts 20 

5 Water Quality Factors 20 

6 Proximity to Near Coastal Waters 00 

TOTAL (Factors 1 -6) 140 

51. Is the total score equal to or greater than 80? _X_ Yes (Facility is a major) No 

52. If the answer to the above question is no, would you like this facility to be discretionary major? 

_ No 

Yes (add 500 points to the above score and provide reason below: 

Reason: 

NEW SCORE: 140 

OLD SCORE: 140 

Kevin Harlow 

Permit Reviewer's Name 

( 540 ) 562 - 6788 

Phone Number 

March 22, 2015 

Date 

npdesrs.dak (2/21/95) 
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